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Accuracy within 


is the key to precise ratio control 
with Controlled Volume Pumps 


Milton Roy Controlled Volume Pumps meter liquids 
in measured volumes against a positive pressure 
differential between suction and discharge... with an 
accuracy within + 1%. 


As a ratio controller, the Controlled Volume Pump 
ratios the flow of additive to a varying main line 
flow or process unit. A flow meter signals the rate of 
flow to the pump, which automatically regulates its 
pumping speed in correct proportion. 


Capacity of Controlled Volume Pumps varies with 
the diameter of the plunger, length of the plunger 
stroke, and plunger stroking speed. Stroke length 
and speed can be automatically or manually adjusted 
to process requirements. 


Engineering Representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, Africa and Australia. 
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CONTROLLED VOLUME PUMP a : 
: 


In this typical instrumented open loop chemical few 
system, a flow recorder transmits electrical s _ 
| in proportion to main line flow, to a variable spe 
drive which automatically varies pumping s 

in proportion to flow. Variable speed drives on 
also available for pneumatic control 5 5, 





Milton Roy Controlled 
Pump with dial : 
stroke length and variable ge 
drive, controlled by a pneu! 
positioner receiving air signa 
3 to 15 psi, proportional iofn 


1% 





These pumps conserve chemicals, since they bt 
meter and pump the exact amount of chemici 
needed in a process. They save space and installatit 
costs, since surge and mixing tanks can be small, a 
in some cases eliminated. These and other inher 
advantages are not available in most types of fi 
instrumentation. 


Write for Bulletin 1253, ‘‘Controlled Volume Pum 
in Process Instrumentation.”’ 


Mitton Roy Company, Manufacturing Engine 
1300 East Mermaid Lane, Philadelphia 18, Pa. 
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If production 
“pivots” 
on costs 


ODERN, standardized produc- 

tion methods developed by 

Welton V. Johnson mean better, 

lower cost instrument pivots, 

shafts and other precision mini- 
ature parts for you. 

Quality production methods 
assure you the finest pivots, shafts, 
staffs and other miniature special 
steel parts, all heat treated for 
maximum hardness and polished 
to a metallographic finish. Sizes 
up to #,’’ diameter. 

Write today for complete in- 
formation on Johnson pivots, 
samples or specific quotations. 

LA 1157 


Welton WV. 
ohnson 


Engineering Company, Inc. 


OLLI 0O CC" 


precision miniature parts 


95 SUMMIT AVENUE 
SUMMIT 4, NEW JERSEY 
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| activities, Bollinger serving as Education Committeeman. 


| very first chain reacting atomic pile at the University of 


| Log (page 180) by Fred Finck, Industrial Controls Division, 







News and Views about Feature Articles and 





Speed of Detonation Waves. The re- 
cent availability of simple, reliable, 
high-speed electronic counters makes 
possible improved or even new solu- 
tions to the old problem of compres- 
sion-wave speed measurement. How- 
ever, according to the two authors, 
their wave-speed measuring method 
described in this article (page 170) ex- 
tends these new counters to the very 
threshold of their ability. With the 
great importance of detonation phen- 
omena in so many of our latest engines 
and weapons, the details of this new 
detonation-wave velocity measurement 
will find wide use and interest. 

Author Kenneth Kissell is in charge of the Instrumentation Section of 
Dynamics Research Branch, Aeronautical Research Lab., Wright Air Develo 
Center, Dayton. He holds a Masters Degree in physics from Ohio State J 
sity. Pursuing his hobbies of astronomy and photography, Kissell went ag. 
teer observer in charge of photography on the solar eclipse expeditions to] 
dor in 1954, and to British Somaliland in 1955. 

After earning a B.S. degree in Electrical Engineering at Ohio State, ¢ 
Bollinger continued in graduate work in Aeronautical Engineering, recej 
M.Se. in 1956. During 1951-52, Bollinger worked as Electronic Engineer @ 
Wright Center, designing measurement and control instruments. oren 
devotee of classical music and has reached the high hi-fi level of tape reco 

We are pleased to note that both authors are active in ISA Columbus 



























L. E. Bollinger K. E.K 


























Radiation in Live Human Beings. This story (page 162) 
has a fascinating background. First of all, its author Robert 
Schuch is one of the honored few who contributed to the 








Chicago. Then, while developing large liquid scintillation 
counters for the initial Los Alamos experiments in detecting 
the free neutrino, Schuch and his associates saw that their 
equipment was large enough to hold a live human subject. 
They modified one of their detectors, and ‘on a snowy after- 
noon in 1953, the first measurements were made on the 
natural gamma activity in live human beings.” 

Schuch rates as an oldtimer in an activity so new as 





















nuclear reactions. He began in 1942 in the instrument C 
development shop at the University of Chicago Metallurgical Robert L. Schuch of 
Lab. Among his outstanding assignments were those of 

Chief Technician to Prof. Willard F. Libby (now AEC Commissioner) in devel} hi 
ment of the radioactive carbon dating method, and participation in the Eniwel 
atomic tests. His present assignment is Staff Member responsible for developme th 
and operation of the Los Alamos Human Counter. m 


Trouble Shooting Electronic Systems. Here’s a story that 
was written especially for the ISA Journal Maintenance 


Manning, Maxwell and Moore. In his job as Service Man- 
ager, Finck finds that a lot of instrument people who aren’t 
familiar with electronic controls assume that they are tough 
to repair — that mysterious and complicated techniques are 
required to maintain them. Since this isn’t true, Fred 
wanted a chance to show that there’s nothing difficult about 
servicing electronic controls. Finck obtained a B.S. in E.E. 
from Rensselaer Polytech in 1951, spent a year with the 
Industrial Instruments Division of M-H and joined MM & M 
in 1952. He became Service Manager in 1956. Still single, 
he “batches” with a group of young men in an old Easton, 
Connecticut homestead which they call “Pearly Gates”. 
Fred’s hobby is music and he has won local fame as a singer of folk songs. 
(Please Turn to Page 8A) 





Fred P, Finck 
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Consolidated now offers a complete line 
of High-Performance Galvanometers with 
higher sensitivities and higher frequencies 
than ever before available in single instru- 
ments. Their performance approximately 
doubles the former maximum frequency 
range for direct recording, and in some 
instances, sensitivity has been quadrupled. 
CEC’s High-Performance Galvanometers 


open a completely new field of applications. 


Wal=) Aaliclamiam cl-1e(°)seal-laler— 





FOURTEEN TYPES 


CEC’s High-Performance 
Galvanometers cover a flat- 
frequency-response range of 0 to 
5000 cycles with sensitivities as 
high as 1.6 wa/in. Each type is 
designed to meet one of the 
commonly used strain-gage-bridge 
resistances of 120, 180, or 

350 ohms. 

For complete data, contact your 
nearby CEC field office, or write 
for Bulletin CEC 1528-xX-5. 


pe Pecolidated Electrodynamics 


300 North Sierra Madre Villa, Pasadena, California 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


May 1957 
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41," DIAL 
THERMOMETERS 


Made in 3 types to 
suit any requirements, 
Rigid stem, wall or 
flush mounted, 11 
inches of scale read- 
ing. Interchangeable 
with standard indus- 
trial separable sock- 
ets. Stem can be 
placed at any angle 
and case can be ro- 
tated to any readable 
position. 











RECORDING 
THERMOMETERS 


Twelve inch die-cast 
aluminum case with 
black or white wrinkle 
or satin finish. Single 
or multiple pen con- 
struction. Electric or 
spring wound clock, 
24 hour or 7 Day Rev- 
olution, Flexible Ar- 
mor and bulb of stain- 
less steel. Ranges —40 
+950°F or Equivalent 
in °C. 





INDUSTRIAL 
THERMOMETERS 


Red-Reading Mercury 
—Extruded brass case 
— chrome finish. 
Ranges —40 + 950°F 
or Equivalent in °C. 









RED-READING 
MERCURY 
LABORATORY 
THERMOMETERS 


Thoroughly annealed 
for permanent accu- 
racy. Complete line 
A.S.T.M. and fractional 
division types. 


WRITE FOR 
COMPLETE INFORMATION 


PALMER 


> sale dace 
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-Be2cause of the audience interest evoked by Read’s paper at 


Registration of Engineers. (page 178) This is the first 
of six articles especially written at Journal invitation by 
John Constance, P.E., who has been preparing engineers for 
license examinations for nearly 15 years. He is associated 
with refresher course work of the ASME, AIEE, AICHE in 
New York City, the preparatory program of the U. S. Army 
Engineers School at Fort Belvoir, Virginia, and Kings Coun- 
ty Chapter of the New York State Society of Professional 
Engineers. John is also a member of a Professional Engi- 
neering Advisory Committee and Education Committee of 
NYSSPE.. He has written and personally published a nun- 
ber of performance-tested study. aids for licensing examina- 
tions, and offers a guidance consulting service for engineers 
licenses in the various states. A graduate chemical engineer 
with many years of industrial experience, he is a registered 
professional engineer in New York and New Jersey, holds a Certificate of Quali. 
fication from the National Bureau of Engineering Registration, and is a Member 
of the National Society of Professional Engineers. Constance, who resides at (% 
Hudson Terrace, Cliffside Park, N. J., is father of four children (three boys agg 
a girl). John is active in the local Troop 165 Boys Scouts of America and ha 
once attained the coveted Eagle Scout Badge. 





J. D. Constance 


Pressure Control In Fractionators. In each month’s Jour- 
nal, your editors try to have one solid, useful article on 
process-industry instrumentation. This month, we present 
a story (page 185) which takes an especially down-to-earth 
approach to a very common chemical and petroleum indus- 
try problem. The author, Leonard Hollander, says the story 
is an outgrowth of his work in process equipment develop- 
ment and design at Esso Research and Engineering, where 
he is now Group Head of Design. He states his article 
“shows how proper application of instruments requires an 
intimate knowledge of the process and equipment and of the 
control and its equipment.” Hollander holds both B.S. and 
M.S. degrees in chemical engineering from the Newark 
College of Engineering. Most of his Esso experience has 
been in establishing design practices for process control. 





L. Hollander 


Management and Data Logging. It is by now a tired 
cliche to say that “engineers must also be salesmen.” But 
overworked as it may be, the statement is true. For many 
well-justified instrument schemes have bounced back into 
the lap of the engineer who failed to sell his plan to his 
manager. Here, (page 166) John Read, a Senior Instrument 
Ongineer, Design Division of duPont Company, shows you 
exactly how to tell your management about data logging, to 
dispel misconceptions they may hold about it, and to brief 
them, not only on the equipment involved, but on the changes 
in attitudes and procedures necessary in their own thinking. 





the 1956 ISA Philadelphia Section Data-Logging Symposium 
last winter, your editors determined that it should reach the 
readership of the whole Society. 


J. E. Read 


X-Ray Spectrograph in Process Control. Bruce Walker and William Dimond, # 
two authors of this article (page 174), are Canadian engineers working in ® 
Niagara Falls plant of Canadian Carborundum Co., Ltd. Their story, we belie® 
is almost a case history of the evolution of a laboratory instrument method into? 
reliable, fast technique, capable of day in and day out use for plant process contre 
Walker and Dimond wrote the article at the suggestion of Dr. David Miller d 
North American Phillips, who thought their experience in developing the ¥# 
spectrograph as a process control tool would be interesting to ISA Journal readet 
Walker has worked for Canadian Carborundum since graduating from the Unive 
sity of Toronto in 1942 with a B.A.Sc. in Chemical engineering. He is now Mat 
ager of their Process Engineering Branch. He is father of three girls, he fishes 
photographs for fun and answers to the name of “Bruce”. Bill Dimond is assistal! 
to Walker. Since graduation from Alberta U, he’s worked for Consolidated Minit 
& Smelting, St. Clair Processing at Sarnia, and for Burgess Battery, Niagara 
He relaxes at the piano and gets winter exercise at the old Scotch game of ¢ 
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Best solution for high-speed flexibility 








Put your data-processing lab on wheels 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


May 1957 


These Trailer Labs—designed and built by Con- 
solidated’s System Division—soon will be deliver- 
ing fast, on-the-spot test data for several aircraft 
companies. Buyers know that the only efficient 
location for a data-processing center is at the 
site where the work is being done. CEC solved 
this problem with an efficiently designed, inte- 
grated system custom-built to do a precision job 


, >. ~ “ * gas ‘ re © 
Sere se is = me 


Your company can take advantage of this convenient 
high-speed system...and at no extra cost. For proof, 


Systems Division 246 


Consolidated Electrodynamics 


3 300 North Sierra Madre Villa, Pasadena, California 





anywhere. Raw data can be introduced in the 
form of analog information which is processed 
at high speed to digital form as punched cards 
or tabulated summary sheets. Your company can 
profit with this high-speed flexibility. Let CEC’s 
System Division show you how quickly a custom- 
designed Trailer Lab pays for itself. Contact your 
CEC field office for complete information. 


contact your nearby CEC field office, or write for 
Bulletin CEC 1304-X41. 
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acco 
Helicoid 
Gage 


U.S.A. 


Nothing but the best in gages for working pressures from 30” vacuum to 10,000 p.s.i. 


These details of Helicoid gage design 
assure longer life and enduring accuracy 


Patented in the U.S.A. and in foreign countries 
U. S. Patents: No. 21934, 2294869 
The tension in the stain- 
less steel! hair spring 


maintains smooth, con- 
contact bet, The cam sector is alumi- 


the cam facing and the num—to reduce inertia 
helicoid roller. to a minimum. 





Standard bushings are 
graphited Bakelite. 


The rolier is stainless 
steel with a highly pol- 
ished helicoid surface. 


The connecting link 

and the screws are 

h K Monel. 
The roller pivot is ball ardened one 
shaped. and rides on a 
graphited Bakelite disc. 


The polished cam 


facing is graphited The link adjusting screw 


Bakelite. It will not pot 
he facili- 

The hairline pointer ad- warp or distort. See - o 

i tate calibrating the Hel- 

justment screw is stain- icoid Gage. 

less steel. 


The superiority of Helicoid Gages is most evident in severe 
service— wherever a gage is subjected to violent pressure pul- 
sations or severe mechanical vibrations. 

The sustained accuracy of Helicoid Gages over millions of 
cycles is explained by the details of design and construction 
of the Helicoid movement shown above. Such Helicoid fea- 
tures—protect against wear and corrosion and assure sensi- 
tivity, sustained accuracy and trouble-free operation. 


, Tubes built for 
millions of 
pressure 
pulsations 

To fit the wide range of applica- 


Easiest adjustment 
and calibration 


Only Helicoid Gages have the 
external pointer adjustment 
pictured here. The Helicoid 
type adjustment cannot be 
jarred out of position. 

Calibration of Helicoid Gages 
is accomplished easily, without 
removing dial or pointer, be- 
cause the link adjusting screw is 
at the rear of the system. 





For complete information on 


tions, Helicoid Bourdon tubes 
are available in four materials 
—alloy steel, K Monel, stainless 
steel and phosphor bronze. 

All Helicoid tubes are made 
from seamless tubing and are 
carefully designed to give maxi- 
mum torque and minimum 
stress. When used within the 
dial range, they will withstand 
many millions of pressure pul- 
sations and will not stretch, 
leak or crack. 


— 


Process Control Dynamics. Althe 
quite a lot has been published 
ly on frequency-response analy 
process units, the method rr 
more talked about than used 
your editors are giving the 
another strong play in an early 
with an article by Hainsworth 
Tivy, of Foxboro, and Paynter, of 
Square Engineering. Their om 
gets the subject down out of 
levels to an actual case-history 
of a specific, common process 
the heat exchanger. They chogs: 
study the heat exchanger becange 
is universal, it is easy to understa 
it is used in almost every industry” 


The authors feel that dynamic, 
alyses of process units would be 
more commonly used to asgegg 
solve control problems, if the r 
could be explained in simpler ¢ 
This, we are sure our readers 5 
agree, the three authors have dones 
mirably. And incidentally, they 
you just how much work it 
make a frequency-response analysis 
a process unit, which will help 
predict the cost of such projects, 


High-Speed Thermocouples. ta 
concern for fast-acting control ig 
we sumewhat overlook the role 
by humble, workaday loop elem 
such as the familiar thermoegi 
But in analysis of jet-engine 
ture control, General Motors 
people found that the limiting f 
in their louvp-speed was the tiny 
itself. Coming in an early 
an wnusualiy-complete study of 
several. design factors which 
couple speed of response. In fae 
of our ISA Technical Commit 
who reviewed this paper statedy 
is one of the most thorough prese 
tions ever put out on this subje 
there has never been one written} 
this basic an approach.” B 
thermocouples are used in 
every kind of instrumentation, 
cause they find application in a 
every industry, this story, coming™ 
by Robert J. Moffat, will enjoy 
usually-wide readership. 


Oak Ridge Reactor Control. 
first ISA National Conference 02? 
clear Instrumentation at At 
produced 24 excellent papers on 
phase of nuclear instrumentatie 


the Helicoid line of gages write 
for Catalog G-52 formation eagerly awaited by 

Helicoid gives you all these features at prices that ager!) es \ i 
- workers everywhere. High in thi 


are competitive in the quality gage field. 


Helicoid Gage Division 
AMERICAN CHAIN & CABLE 





929-C Connecticut Avenue 


e Bridgeport 2, Connecticut 
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in the opinion of conferees, Wa 
paper presented by W. F. Mri 
Union Carbide Nuclear Co., dese 
in complete detail for the first 
the control system of the Oak 
Research Reactor. This is a) 
Journal exclusive which we Wa 
proud to present in an early 
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unchanged. According to President 
i, Jr., “This is another step in our con- 
. of diversification in allied fields.” He 

































eal a Republic’s products are unlike those of 
cess uni visions, they tend to complement our exist- 
'Y chose 


becanssill “ 
understand 
industry,” 


ynamie 


4 of standard nuclear instrumentation within 
sdicted last month by William J. Ladniak, 
perations at the Daystrom Nuclear Divi- 


Id be m “ WE LF ge : 
assess ‘sh jak, a pioneer nuclear scientist, is chairman 
the meth A's Nu nstrumentation and Radiation Com- 


was a member of the Nuclear Industry Divi- 

m Committee for ISA’s National Nuclear Con- 
inta, Ga., last month. He predicted that 
instruments and chemical processing asso- 


pler term 
>aders 
ve done 
they shor 


coal ear reactors, and health physics instru- 
1 help » the first to be standardized. _ 
jects. ce ‘ 


, chairman of the board and president 
-, stated in his annual 
_owners that consolidated net sales for 
‘its subsidiaries totaled $1,047,818,510. This 
-an increase of 52% over sales reported for 


trol 


the s year. Another significant indication of the 
: oa ch ogre ‘this firm was that in 1956 the net sales were 
ian’ "72 times greater than in 1946. 
> tiny fe PY 
y issue 


te of the free world now depends more on this 
superiority in automatic detection and weapon 
itrol than on the size of our nuclear stockpile.” 
the conclusion expressed recently by a group of 
and reliability experts preceding the opening 
1957 Western Joiut Computer Cieakilense in Los 
| les. This panel of experts, headed by Dr. J. L. 

cats Barnes, agreed that electronic computers, as well as rep- 
n | ‘tesenting the “nucleus of our national defense and retalia- 
n eR tion sys are also becoming the basis for a new ap- 
proach to business and industrial system management.” 


Mrs. Aryness Joy Wickens, Deputy Assistant Secretary 
of Labor, spoke on future labor trends at a recent address 
~ & - before a meeting of the AIChE at White Sulphur Springs, 

eon MB W.Va. Here’s a quick quote from this talk: “For a look 
ead at labor problems, the supply of labor available in 
we ‘Next decade and its characteristics are basic. The fact 
” 2 is that between now and 1965 there are likely to be short- 
oh sof the types of workers most needed in the chemical 
industrie: se men are clear; in an era of labor 
Mruk Se ©6OKage, employees bargain from a strong position, 
:, } Whether they are organized or dealing as individuals. At- 
‘toward pay, vacations, fringe benefits, working 
ete., are conditioned by this fact. It affects 

hiring, training programs, and in general, 


recruitment, 
the whole field of personnel.” 









ing will be given a boost with the _of a radi 


theodolite for the Department of Commerce’s Weather Bu- 
reau, by Servo Corp. of America. Under this $1,258, 


845 contract, Servo will develop an instrument for auto- 
matically tracking a balloon-borne radiosonde transmitter 


of 50 milliwatts for a distance of 100 miles. It will indi- 
_ cate and record elevation of azimuth angle data for use — 


in computing upper air winds. 
e 


Scientists are on the verge of working the “smallest mir- 
acle” of precision measurement—splitting the inch into 
fractions of millionths—Louis Polk, president of Shef- 
field Corp., and vice-president of Bendix Aviation 
Corp., told a recent American Ordnance Assn. meet- 
ing. “Some industries producing precision products 
for both military and civilian use have increasing need 
for the most super-accurate gaging and measuring de- 
vices that can be produced and utilized, by refining our 
absolute standard measurement to the seventh decimal 
place-—or one tenth of a millionth of an inch.” 


According to Davis and Roddis, of AEC, the years 
1960 to 1964 will nurture the first generation of true nu- 
clear power plants. Between 1965 and 1967, ital 
costs for these plants may approach a competitive 

with conventional power. Further reductions will then 
take place so that by 1980 atomic power will cost 6 to 7 
mills per kilowatt-hour. A modern coal-fired plant now 
has about the same costs, but conventional fuel will go 
up in prices as supplies become depleted, while atomic 
energy costs go down! These views were expressed dur- 
ing the 1967 Nuclear Congress in Philadelphia. 


“Industry must find the means to do some fundamental 
research on its own or subsidize its performance else- 
where,” an American Management Assn. conference 
was told on March 27. Dr. John T. Rettaliata, presi- 
dent of Illinois Tech, described pure research as the “pace- 
maker of all technological progress.” and urged its sup- 
port to insure the continuing industrial strength of the 
nation. He spoke at a luncheon of the AMA’s conference 
on product development in medium and smaller sized 
companies at the Palmer House, Chicago. Industrial re- 
search, he declared, has been limited by specialized ob- 
jectives and by the “constant pressure of commercial nec- 
essity.” 
* 


Most scientists say a so-called “electronic brain” is stupid 
because it does only what it is told. Engineers at Strom- 
berg-Carlson, San Diego, are about to remedy that situa- 
tion. They plan, not to bestow powers of human reason- 
ing on an “electronic brain,” but to build a machine 
which will enable a human being to tell a computer what 
to do more often and more easily. They say that no 
longer will it be necessary to allow an electronic com- 
puter to continue doggedly trying to solve a problem in 
one way, long after the partial solution has shown that a 
modified approach is needed. 
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close 
enough for the most crit- 
ical control requirements. Actual 
performance demonstrates that it is 
being done with a simple electrical 
unit—automatically. No attention is 
needed, the operator simply selects 
the control point on the controller. 
A Gordon XACTLINE in the control 
circuit actuates the control before the 
set temperature is reached (up or 
down). The short on-off cycle (as short 
as three seconds) thus produced will 
give extremely close control. Because 
it's electrical—with no dependence on 
gears, cams, shafts, etc.— it is accu- 
rate and reliable. 
For Any Heat Process 
Gordon XACTLINE can be placed in 
the control circuit of any fuel-fired or 
electrically heated oven, furnace, 
kiln, injection molding machine, etc. 
Once installed, no adjustment or co- 
ordination with the control instru- 
ment is required regardless of size 
of furnace, length of heating cycle, 
or density of load. It can be used 
equally well with any existing in- 
dicating or recording standard pyrom- 
eter controller, regardless of age. 





Gordon XACTLINE— 
a complete, factory-assembled, factory-adjusted 
instrument enclosed in dustproof case, ready 
for installation anywhere. 

Write for complete details 


5552 





CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies * Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 

623 West 30th Street, Chicago 16, Illinois 
2011 ‘Hamilton Avenue, Cleveland 14, Ohio 
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Instrumentation 


intNuclear Industries* 


by Dr. John A. Swartout 


Oak Ridge National Laboratory 


Oak Ridge, Tennessee 


In a little over 10 years, we in the 
United States have seen the growth 
of an enormous nuclear-energy enter- 
prise. The Atomic Energy Commis- 
sion’s capital investment in nuclear 
energy facilities alone approaches $7 
billion; the annual operating cost of 
these facilities is now about $2 billion! 
Although about 85% of these costs are 
for military purposes, spending for 
non-military uses has steadily grown 
since the Atomic Energy Commission 
began in 1947. There are now sizeable 
programs financed by other govern- 
ment agencies, and by industries and 
universities, for non-military nuclear 
research and use, amounting to several 
hundred million dollars yearly. 


Radioisotopes Alone Could 
Justify Cost 


The enormity of this sturdy infant 
activity is measurable, not only in dol- 
lars invested, but also in its diversity 
and impact on our science and indus- 
try. For example, in the current year, 
the cost of radioisotopes for research 
alone will exceed $3 million. Applica- 
tions to physical research and indus- 
trial development have increased until 
essentially all branches of science and 
industry are now represented. Today, 
radiochemistry laboratories and radia- 
tion sources are almost standard equip- 
ment for colleges and industrial re- 
search institutions. Because use of 
radioisotopes has grown over several 
years, perhaps we lose sight of its 
size and of the benefits accruing to us. 
As an indication of this, Dr. W. S. 
Libby, member since 1954 of the US 
Atomic Energy Commission in Wash- 
ington, claims that the savings result- 
ing from the use of radioisotopes will 
more than offset the entire cost of the 
nuclear energy program! 

*Based on the keynote address which opened 


the ISA National Nuclear Instrumentation Con 
ference, Atlanta Georgia, April 10, 1957. 


Deputy Director 






















New Tools for Science 


More spectacular has been 
research on the fundamental pa 
of nature. Some of the ¢ 
branches of chemistry, particularly 
organic chemistry, have been re 
nated as a result of these new to 
neutrons for the extension of ery 
structure determinations, radiation 
the initiation of reactions, tracerg 
the clarification of organic reactis 
and new elements. Also, many 
methods, such as_ ion-exchange 
liquid-liquid extraction, used in 
tion and purification, owe much 
their development to nuclear 
programs. Radiation and ra 
topes have opened the path to ¢ 
understanding of the _ structure 
metals and ceramics and of 
changes promoted by external 
fluences. Noteworthy in biology 
medicine has been the clearer W 
standing of life itself, specificall 
the mechanisms of photosynthesis) 
constituents of living cells, and 
nature of organic diseases. Nueé 
research has had impact even on Si 
less-obvious fields as archeology-a 
the means for accurately dating reli 
geology—in newer theories of the & 
mation of the earth, astronomy—one 
the most exciting new developmen 
in explaining the source of energy® 
the stars and in the creation of 
elements themselves. ; 4 | 

All these new aspects of nuclear 
search have been accompanied by # 
amazing amount of publicity. Whe 
any new science gets widespread & 
phasis, there is an immediate flooditt 
of technical journals with storie @ 
the subject. But, in contrast to D® 
war days, the press today plays up no 
only the obviously glamorous, but als 
the fundamental advances, for example 
—anti-particles, and disproof of &® 
parity theory. 

(Please Turn to Page 20A) 
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Highly trained personnel from MSA’s Instrument Division tailor a wide variety of MSA gas analyzers to individual customer specifications. 


but readies these 


In-stream analysis INSTRUMENT 
DIVISION 


SUMED 


MINE SAFETY APPLIANCES COMPANY 


Pittsburgh 8, Pennsylvania 





e 16A on Readers’ Service Card 


“S-A (LIRA) Infrared Analyzer D. M 
“S-A Hydrogen Sulphide Recorder E. M 
“S-A Combustible Gas Analyzer FM 


S-A Gas Thermatron 
S$-A Oxygen Indicator 
S-A Water Vapor Recorder 








for RELIABLE 
MONITORING 


in Hazardous Locations... 


EXPLOSION-PROOF 
ANNUNCIATORS (ve exe» 


Wherever processes or systems in haz- 
ardous locations must be monitored 
with unwavering safety, consider 
Scam Explosion-Proof Annunciators. 
These rugged alarms provide a sturdy 
housing that is approved for Class I, 
Division 1, Group D locations. 

INCLUDES ALL THESE SCAM FEATURES: 















® Four alarms in one housing...re« 
quires little piping, low installa- 
tion costs! 

® Standard for “Sequence A” (vis- 
val-audible), other sequences on 
special order! 

* All relays mounted on plug-type 
jack ... for maintenance just 
plug spare jack into housing! 

© Only four holes required for 

easy panel mounting! 








For Constant Protection for Your 
Monitoring Needs, Choose a Scam 
Explosion Proof Annunciator. 
For special Explosion Proof Systems, 


consult with us or one of our 
representatives. 


THE 











INSTRUMENT 
CORPORATION 


1811 West Irving Park Road 
Chicago 13, Illinois 
Phone: GRaceland 7-7850 


SALES REPRESENTATIVES: 


Atlante: ¢ Boston © Buffalo «¢ 
Cincinnati « Cleveland © Dallas « 
+. . 1 4 


Chicago 
Denver 





Detroit ¢ H polis ¢ Kansas City 
los Angeles © Lovisville °¢ New Haven 
New York ¢ Philadelphia ¢ Pittsburgh 


Portland ¢ St. Lovis * San Francisco © Seattle 
Tulsa e Toronto and Vancouver, Canada 
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(Continued from Page 16A) 


Nuclear Power Problems 


Nuclear power is far from simple. 
Technical problems in raising this new 
energy source from the laboratory to 
competition with fossil fuels power, 
deter progress. Added to these prob- 
lems are questions of private vs. public 
power, industrial vs. governmental 
support, labor vs. management, and 
private vs. public liability, all steeped 
in national and international politics. 
Thus, a modest program, started with- 
in AEC for exploiting nuclear energy 
as a supplement to available energy 
sources, has become a factor of nation- 
al prestige and a weapon in the cold 
war. For these reasons, and not be- 
cause of immediate need for additional 
fuel in the US, nuclear power has be- 
come the subject of congressional de- 
bates on whether we are falling behind 
England and Russia in nuclear power 
for foreign markets and on whether 
industry or government could push the 
program more rapidly. 


AEC-Industry Cooperation 


The AEC has provided optimum re- 
lations between its research labora- 
tories and private industry. The AEC 
has explored and tested new methods 
for raw-materials preparation, fuel- 
element fabrication, reactor concepts, 
and chemical processes for recovering 
partially-depleted reactor fuels. AEC 
wants to give the large-scale produc- 
tion phases of nuclear-power’ develop- 
ment to industry—utilities, power- 
equipment makers, and chemical com- 
panies. However, although many com- 
panies want to help in the power pro- 
gram and want to get in on the ground 
floor, the incentive is not so clear here. 
It is not at all certain that profits are 
to be made in power reactors and as- 
sociated chemical plants. So, argu- 
ments have risen on governmental vs. 
industrial financing and, specifically, 
the controversial Gore Bill specifying 
that governmental support be supplied 
for large-scale demonstration reactors. 


Nucleonics Impossible Without 


: Instruments 


It is refreshing to turn from this 
controversy and fanfare to a phase of 
the nuclear-energy enterprise which 
has quietly forged ahead with a mini- 
mum of discussion and headlines—that 
of instrumentation. In nuclear re- 
search, nuclear use, and nuclear indus- 
try, I find only two common denomina- 
tors: Ist, some nuclear event; 2nd, the 
complete dependence of all upon in- 
strumentation ! No other field so 
definitely owes its existence, as well as 
its progress, to instrumentation. 

With the increasing availability of 
large amounts of radionuclides, we for- 
get how highly dependent we are now 
on instrumentation, and how complete- 
ly dependent we were in the early days 
of the Manhattan Project. During 
1943-45, I participated in the develop- 
ment of chemical processes for isolat- 
ing plutonium from irradiated uran- 
ium. I shall never forget the uncanny 





feeling which developed among 
after months of carrying out relatiy 
standard chemical research 
amounts of materials which None of 
could see. The total amount Of the 
plutonium and fission elements ther 
available to several thousand Chemist 
and engineers, was insufficient to be 
seen! The isolation of the first Mier 
gram of plutonium at Chicago, an 
later the first gram at Oak Ridge, wen 
scientific milestones. However, jt is 
tribute to the detection and Measy 
instruments, crude as they were, 
well as to the research persennel, thy 
the availability of these MACro-amouny 
for study did not appreciably alter the 
process design. 





Instrumentation the First Private: 
Nuclear Industry 


As the Manhattan Project 
expanded, development and prod 
groups were formed, not only to 
vide required instruments, but 
struments with reliability, reg 
and sensitivity. Use of stronger 


tion sources increased the need 
portable, sturdy, monitoring ings, 


ments for safeguarding our personne 
Necessary for the pilot and productiq 
reactors and chemical plants we 
complete control circuits and instr 


ments, not only radiation detectig 
but also process _ instrumentatig ? 
which could function reliably unde 


previously-unmet conditions. 

At the end of the War, most of th 
design know-how and _ constructig 
technique for nuclear instrument 
were centered in the individuals d 
these AEC Project groups. It wai 
the instrument industry there occurt 
the first valid erample of free ente 
prise in nuclear energy! Gamblix 
that nuclear research would expat 
several small companies were form 
with these Project individuals as 
nucleus. Their initial course was! 
capitalize upon the well-proved circuit 
and designs of the war-time Projet 
Later, the old-line instrument 
panies either entered the nuclear? 
strument business, or expanded a 
modernized the instruments ty 
already had. The degree of suct® 
varied widely from company to @ 
pany—some failed, but on the whit 
they have prospered. 


AEC Labs Shift to Development 


Although today, the AEC lab 
tories still maintain sizeable inst 
ment groups, their work no longer # 
volves production. Their functiit 
now are two: Ist, maintenance ¢ 
equipment; 2nd, the development é 
specialized instruments to satisfy ® 
unique needs. We develop, we tesh® 
work out the “bugs.” Then, suppom® 
as we are by government funds,® 
publish and make available to all@ 
results. Many original circuits # 
techniques are created as a 
specific needs and passed on to the 
who can turn them into produ 
items and further improve the desi® 
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y al 26-201 Chromatograph 
—_ Bulletin CEC 1831-X16 
26-202 
Process Chromatograph 
Bulletin CEC 1836-X5 





Custom engineered for the petroleum and chemical 
industries, the Consolidated-Philips Process Refrac- 








roduction tometer measures the difference between a liquid 
nts wert standard and a liquid sample from a process line. This 
, instre explosion-proof, dependable unit quickly pays for itself 
nentelll through increased product yield and product quality. 
ly unde CEC’s new Moisture Monitor gives accurate measure- 
ments down to one part per million of moisture present 
a “a in gaseous mixtures. Equipped with an adjustable and 
trem accurate flow regulator and a meier calibrated in ppm, 
iduals d the 26-301 permits precise readings from 0 to 1000 
It was i ppm by means of a 5-step attenuator. 
 occurnel 
ree enter 
Gambling 
1 expani 
7 26-301 Moisture Monitor 
Bulletin CEC 1834-X12 
e was 
id circuits 
> Projet 
ent com 
uclear it 
nded abl 
nts the 
f succes 
y to co 
he whe 
For complete information—applications, specifications 
nent and features—please write for the specific Bulletins 
~ labore listed in this advertisement . .. or contact your nearby 
je instr CEC field office. Your best investment for product 
a improvement is a Consolidated instrument. 
unctiont 
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°** tolerance 


Without quibble or qualification, a Meriam 
Manometer delivers perfect reproducible 
accuracy. This accuracy is absolute . . . no 
plus, no minus. Right on the button. 

The same differential will always produce 

the same column height. Not close to the same 
height, but exactly the same height. 

Other instruments struggle to come close. 

In a manometer, perfect reproducibility is 
inherent. It is routine . . . effortless. 

How closely do you wish to “‘read-out” 

this perfect reproducibility? There are over 
one thousand different Meriam Manometer 
forms to answer this question. Sensitivity is 
selective, depending on the indicating fluid 
used. For example, one form of Meriam 
Inclined Manometer, using water, will 

provide graduations a full tenth of a linear 
inch apart, equal to 0.0005 psig. 

Most important, Meriam has placed this perfect 
reproducible accuracy at the disposal of 

the plant operator as well as the lab technician. 
Rugged models serve along process lines 
outdoors as well as on central control panels. 


NEW 

++ + complete and informative guide to 
manometer theory and practice as well 
as manometer models for plant, field and 
laboratory use. Just ask for Bulletin G-14- 
The Meriam Instrument Company, 10920 
Madison Avenve, Cleveland 2, Ohio. 
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MANOMETERS 
always accurate 
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(Continued from Page 204) 
This does not imply that no » 
and development is done by the 
strument industry; the amount 
ily grows, particularly as comm 
tion has increased with the rele 
of much of the AEC program tron 
security restrictions. Thus, Withoy 
subsidization except for ideas, and 
without further promotion, a SMOothy. 
working cooperation between AEC ang 
industry has established itself. 


Future of Nuclear Instrumentation 


The status of nuclear instrumenty. 
tion today is far better known to You 
specialists in the field than to me 
But I would like to offer a few remarks 
about the future of the nuclear energy 
business and of the instrumentatiq 
essential to it. 

First, to make any prediction of th} 
detailed course of research would} 
ridiculous. However, I can say wig 
assurance that the use of radioactip 
materials in research has only dary 








begun! Many universities and indy 
trial laboratories now have faciliti 
for handling radioactive material, 
cept for the largest of these, the faci 
ties represent the bare minimum, Pip 
universities and research institutioy 
have built research reactors; two a 
building such reactors; and eight a 
planning to do so. But while only m 


company has built a research react, | 


at least 15 industrial research reacton 
are in the planning and design staga 
The research associated with the 


units will mean additional i 


istry laboratories, additional “hi 
cells for physical 


course, instrumentation for the re) 


testing, and @/ 


tors themselves, for primary reve | 


conducted at the reactor, and seco 
ary research utilizing the reader 
products. Reactors are, of course, of ” 
one nuclear research tool. A comp 
able effect on instrumentation wilé 
velop as the number of electrostat 
accelerators, cyclotrons, and inte® 
radioisotope radiation sources & 
creases. 

It is probable that the present ® 
of nuclear energy is even a smale 
fraction of future use than in the @ 
of nuclear research. Except for® 
submarine reactors, the only power? 
actors which have operated in ® 
United States have been relative 
small-scale experiments. These 
five to eight, depending upon interpr 
tation of their purposes, and all 
built at AEC installations. Being tit 
or planned by AEC or industry, ® 
eppioximately 24 large experimenld 
civilian power plants! If some o 
these are successful, the major inl 
market for them undoubtedly will? 
foreign. In fact, because of the bie 
price of power and the shortage of fit 
sil fuels in many countries, 7 
market is not in the future, it 
exists! At last count, about 
countries had made, or were ® 
ing, agreements with United 


(Please Turn to Page 28A) 4 
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ADVANCED SYSTEMS 
ENGINEERING? 


F SO you will need more thorough evaluation of 

process variables through automatic process scan- 
ning and logging integrated with automatic control. 
You should look into the Taylor Trans-Scan-Log* Con- 
trol System. . . it will pay real dividends. 


The TSL* System provides the important link between 
process control and process evaluation. Not just scan- 
ning and logging, it is an evolutionary step interlock- 
ing scanning and logging with process control to put 
complete information in front of the operator. He can 
instantly visualize, evaluate and act upon any process- 
ing irregularity as it occurs. 

The TSL System is extremely valuable for collecting 
data. It provides production, accounting and market- 
ing departments with operating data as it is accumu- 





Taylor TRANSET* Potentiometer Transmitter — an electro-pneu- 
matic instrument which converts an electrical signal to a 3-15 
Psi output. It is completely adaptable for the measurement of 
a wide variety of variables and for use with different electrical 
Primary elements. Permits use of pneumatic controllers and 
receivers where conventional measuring circuits have not 
Proved adequate. 


VISION ? 


INGENUITY 








lated, either on log sheets, punch cards or tape. But its 
biggest dividends come from improved operating 
efficiency. 


Because no instrument cut-outs are necessary, normal 
graphic panel space requirements are cut by 40% ... 
and the flow chart can be readily changed to match 
any process rearrangement. With plug-in receivers and 
controllers mounted on a separate section of the panel, 
maximum process flexibility is achieved. 


The TSL System is truly a boon to advanced systems 
engineering. We'd like to tell you more about it, and to 
demonstrate it in action. Your Taylor Field Engineer 
will be glad to make the necessary arrangements. 
Meanwhile write for Bulletin 98268. Taylor Instrument 
Companies, Rochester, N. Y., and Toronto, Canada. 





New Taylor TRANSCOPE* Controller, the last word in pneumatic 
process control, is ideal for the TSL System. A miniature 
(6” x 6” x 4%") controller new in principle and design, it 
has no equal in performance on applications where the span of 
measurement is very short. Exceptionally adaptable to changes 
in process requirements; simple to maintain; easy-to-under- 


stand unique motion balance principle of operation. 
*Trade-Mark 


° DEPENDABILITY 


MEAN ACCURACY FIRST 


May 1957 
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i SWITCHING MANY THERMOCOUPLE 
| OR RESISTANCE BULB CIRCUITS ? 
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QUICK-COUPLING } | 
CONNECTOR PANELS | 


Provide great flexibility for 
transferring numerous ther- 
mocouples— ideal for patch 
panel use. Many compact 
shapes and sizes. Panel for 
48 thermocouples and 16 
pyrometers measures only 
13% x 7%". Polarized 
plugs and jacks of standard 
have long-wiping surfaces and spring loaded contacts 
for good electrical connections. 










Temperature measuring applications are like tracks 
in a freight yard—they often need plenty of quick 
switching. Achieving both measuring accuracy and 
speed — especially with frequent switching — re- 
quires a system well suited to the individual circuit. 
Among Thermo Electric's four methods is one best 
suited to your needs. 
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4 ROTARY SELECTOR SWITCH 

For quick checking or switching of 
thermocouples or resistance bulbs. 
“Shorting-type” switches designed 
for flush panel or wall mounting. 
Contacts and wipers of same silver 
alloy. Three models have OFF to 6, 
12 and 24 points. 
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KEY SWITCHES > 
Provide a choice of connecting many 
sensing elements to one instrument or 
transferring sensing elements from 
one type of instrument to another. 
Locking or non-locking construction. 


PUSH-BUTTON SWITCHES 

For on-off checking of temperatures 
from many points or averaging any 
number of temperatures on one indicator. 

12-72 points for push buttons, 
12-144 for keys. 

Connector Panels No. 23-D 

Rotary Switches No. 24-100-D 

Key and Push-Button Switches No. 24-1-D 


Thermo Electric G.ic | 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ontario ‘os 






























Single Case Construction 


~w- < 


Write for Bulletins 


@S\NNQRUUURRARARRALRLRRaRELLeenenenrreneneenananeaar 





#awenrennnnnt 





Circle 23A on Readers’ Service Card 


28A 





(Continued from Page 244) 
concerns for the construction of 
toi1s. Because of this probability ¢ 
nuclear power will show the grou 
growth in the countries which do 
have the low-cost power that We e 
joy, and because nuclear power Meany 
: uclear instruments, the Conclusion i 
evident—don’t neglect your foreigg | 
markets ! 

Although reactors are essentiaj for | 
nuclear power, almost equally Dees. 
sary will be radiochemical plants tor 
purifying and recovering the Partially. 
spent fuel and the valuable by-pr 
ucts. Such chemical plants now exist 
in several AEC centers—at Hanford | 
Savannah River, National React | 
Test Station, and Oak Ridge Nation | 
Laboratory. The first two are devoty 
to the large-scale isolation of ply | 
tonium for weapons, and the last typ 
of small size, to developmental studig ! 
for the recovery of enriched U™. 








Cost of Nuclear Power 


It has been estimated that, » ' 
achieve competitive power in the U,§ 
the cost of radiochemical processig 
should not exceed about 1 mill pe 
kwh. Unfortunately, the present tec). 
niques and plants, if adapted to powe. 
reactor fuel, would give costs above | 
mill. It is obvious why costs are » 
high. Because of the extremely-radip ' 
active material being handled, the» 
processes are conducted in expensive 
heavily-shielded cells with complete rm 
liance on instrumental control for th 
remote operations. One key to cot 
reduction of nuclear power, both in | 
reducing initial capital cost and » 
erating cost, is through improved 
strumentation. As the power-reactor 
business grows, ffirst in  foreig 
markets, and later in United State, 
radiochemical plants must corresponé 
ingly increase. 


Instrumentation for Thermonuclear 
Power 


Speculating further, we venture it 
to the field of controlled thermonuclear 
energy. As the few published reports | 
on this subject have shown, research | 
is in its early stages. However, larg 
scale experiments are in the offing, & | 
Mr. Strauss, Chairman of the Atomit | 
Energy Commission, mentioned in his | 
recent disclosure of devices to be Cot 
structed and tested at Princeton Ut 
versity. If we assume the success @ | 
this development, then a vast progr 
lies ahead with associated instrument 
tion requirements, many of which @ 
now scarcely be visualized. 

Thus, from all vantage points, it # 
pears to me that instrumentation for 
nuclear energy—already firmly ® 
trenched as a growing industry—h? 
very bright future. 


Editor's Note: In answer to a post-talk questict 
by Robert Sheen, Dr. Swartout estimated 
ratio for instrumentation to plant costs for nu 
power reactors, varying with type, wows 
roughly 10% to 25%. For the radio-chemics * 
cessing plant, he estimated the ratio wow 


lower. 
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Power Unlimited 


{ Computers, or information machines, according to the most pessimistic expectations have almost over 
night become a basic part of business and industry. Their rapid acceptance perhaps is due almost entirely 
to their sensational success in solving the ever growing problem of information handling — the life- 
blood of any modern enterprise. 


{ John W. Carr, a computer expert at Michigan State, made some startling predictions in talking to AMA 
about computers and the people who manage them. His figures are well worth attention in view of the 
already present information handling problems and the solutions computers offer to problems never 
before considered to be practical. Mr. Carr estimated that early in 1956 there were 275 general purpose 
data processors and calculators at work in this country. Worth about $95 million, these machines were 


the equivalent of 775,000 “human power” — an average clerk using a desk calculator with the usual 
office efficiency. By the end of 1958 he predicts over 2,000 such machines will be in operation. Worth 
a billion dollars, these units will provide the equivalent of 10.2 million “human power” — one-half 


being estimated for military work. This means the equivalent of 5 méllion new non-military personnel 
in the form of computers — not displaced from jobs but newly created for science and industry. 


{ Two computers under construction typify the fantastic strides being made in available equipment. 
Project STRETCH computer being constructed for AEC by IBM can consume more than a million 
instructions per second — 100 to 200 faster than present day models. It is designed to cope with the 
100 billion arithmetical operations required for a single reactor design. The first Datamatic 1000 series 
computer, for Michigan Hospital Services, can sort or merge 5000 items of 12 decimal digits per 
second. It can simultaneously scan up to ten 31-channel magnetic tapes at the rate of 600 thousand 
decimal digits per second. 


{ Today, the general purpose electronic computer finds applications ranging from complex design to 
everyday bookkeeping. According to experts this is only the beginning. Machines will handle languages 
as well as most human beings. Machines will recognize and literally think. They will diagnose and treat 
practically all illnesses. They will calculate solutions to social and economic problems far too complex for 
the human mind to comprehend. In industry, Computers will “run” a plant. 


{ The relatively small group of machine specialists who will supervise computers, will soon be responsible 
for a system equivalent to the power of tens of millions of human beings. This almost limitless potential 
to solve problems and provide information makes it critically important that executives give immediate 
attention to educating both these machines and the men who will manage them. We in the instrument 
field must recognize the tremendous potential of computers and our responsibility to make certain they 
are wisely used in solution of measurement and control problems. 
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The continuing hydrogen and nuclear weapons testing has aroused 
persistent, even hysterical, public apprehension about the long-range 


effects of the resulting radiation on the masses of mankind the world 


around. 


In this situation, a report on methods for accurate, rapid ra- 


dioactivity measurement in live human beings is of extreme and wide- 
spread interest, even to persons far outside the instrument field. 
This article describes instrumentation of the Los Alamos Human 
Counter developed for whole-body, low-level measurements, in 
comfort and safety, of up to 10,000 human subjects per year. 


Measurement of Gamma 


Radiation in the Human Body" 


Natural Radiation Levels 


MEASUREMENTS OF LOW-LEVEL gamma activities 
down to the natural levels in the human body are of wide- 
spread interest. It is obvious that the natural level of 
radiation thru a very numerous and wide-spread sample of 
mankind must be determined before the effects of man 
made contamination can be assessed. Important informa- 
tion regarding the natural radiation levels in human beings 
has been obtained through measurements in living sub- 
jects. ‘‘*™7’ The natural K” level in the human body has 
been established and much work has been done on radiation 
contamination studies. The biological half-lives of several 
radionuclides in the human body have been measured.’ 
More physiological data are gradually becoming available 
through whole-body counting methods. For example, a cor- 
relation between the natural K*” content and the lean bodr- 
weight has been reported.’ 

The principal gamma activity in man is due to naturally- 
occurring radioactive potassium. The average adult male 
weighing 70 kg contains 150 g of potassium.” This cor- 
responds to 0.01 microcuries (yc) of the radioactive isotope 
K*” (half-life 1.25 x 10° yr).“ The generally-accepted aver- 
age value for radium in humans is 1.5 x 10-” curies.“ In 
addition to the normal gamma radiation, Miller and Mari- 
nelli of the Argonne National Laboratory report the pres- 
ence of about 0.005yuc of Cs” (half-life 37 yr, 660 Kev 
zZamma) in all persons measured, including people not sub- 
ject to laboratory contamination.“ It is further interesting 
to note that the natural C” (150 Kev beta) content of the 
human body is 0.luc. This isotope is not detectable by 
external counters since no gamma rays are emitted. 


*Based on a paper presented at the ISA National Nuclear Instrumenta 
tion Conference, Atlanta, Georgia, Apri! 10 thru 12, 1957. 


*#Work performed under the auspices of the U. S. Atomic Eneray Com 
mission. 

1. Superior numbers refer to similarly numbered references at the end 
of this article. 
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INSTRUMENTATION METHODS 


The problem of measuring extremely small amounts ¢ 
radioactivity in living, noncontaminated human subjects kt 
to the development of several highly-specialized techniqus 


lonization Chamber 


R. M. Sievert in Stockholm made investigations on livia 
subjects down to their natural levels of radiation by # 
rounding the subjects with high pressure ionization chit 
bers.! The entire unit was shielded by tanks of water! 
meter in thickness to reduce counter background. It? 
remarkable to note that Sievert found Swedish water to? 
high in radium content. Therefore, he imported water i 
London to use in his installation. The major disadvanta 
of ionization chambers are lack of energy resolution # 
long counting times, ranging from 2 to 4 hours per de® 
mination. Similar instruments were used by Burch #® 
Spiers’ and by Rundo and Sagild.’ 


Sodium lodide Crystal Counter 


Marinelli’ at the Argonne National Laboratory develo 
a greatly-improved technique using a large sodium i : 
crystal (4 inches in diameter by 1% inches thick), WH 
is combined with a photomultiplier tube for detecting 
pulses caused by gamma radiations absorbed within ® 
erystal. Electrical pulses from the photomultiplier are ff 
into a multichannel analyzer and a gamma spectrum of b 
sample can be determined. The subject and the detect 
are placed in a walk-in iron room that measures 8 by! 
by 6’ inside. The iron room has walls with a thicks® 
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Figure 1. The Los Ala- 
mos Human Gamma-Ra- 
diation Counter. Sub- 
ject lies on trough and 
is rolled into chamber. 
Radiation count is com- 
plete in 2 to 4 minutes. 
Note massive lead plug 
which closes opening. 
Frightened subjects can 
get out quick by press- 
ing a “scram” button 
inside. 











of 8” and weighs about 50 tons! This thickness is capable 
of filtering out extraneous local radiations. The detector 
background is further reduced electronically, using pulse- 
height discrimination and accepting only desired signal 
pulses. 

The crystal detector has a reported sensitivity of 3 x 10-" 
curies of radium and has an amazing ability to identify 
radioelements of varying gamma energies ranging from 
0.07 to 2.5 Mev. She extreme sensitivity of this detector 
allows minute qu: ::ti‘ies of natural radiation in apparatus 
and common con truction materials to become a major 
contribution to co::nter background. Selecting materials to 
be used in such a unit becomes a difficult problem.’ Sodium 
iodide crystals are limited in size, the maximum present 
diameter available being 8”. This size limitation results 
in rather poor geomctry and low counting rates. For ac- 
curate measurements on human subjects, counting times 
range from 20 minutes to 2 hours. 


Los Alamos Human Counter 
The Los Alamos Human Counter‘ is a 4x liquid scintilla- 
tion detector. The subject lies in a thin, hollow cylinder 


























= 


18” in diameter and 72” long (Figures 1 & 2). Gamma rays 
emitted from the subject’s body penetrate the thin stain- 
less-steel wall and are absorbed in an annular tank contain- 
ing 140 gallons of a scintillator solution of 4 gm/1 terphenyl 


plus 0.1 gm POPOP — 1,4-Di [2-(5-phenyloxazolyl) ] — dis- 
solved in reagent-grade toluene. One hundred and eight, 
2-inch DuMont photomultiplier tubes are uniformly dis- 


tributed around the tank wall with their cathode surfaces 
placed against a glass window immersed in the scintillator. 
The inside surfaces of the tank are painted with a white 
reflective, toluene-resistant coating of anatase TiO, in an 
epoxy resin* to further improve collection of light pulses. 

Energy resolution with this arrangement of tubes is 
comparatively poor, but is adequate for resolution of Cs’ 
from K*”. Since high counting-rates are obtained through 
good geometry, very-short counting periods (2 to 4 min- 
utes) are sufficient for measuring the natural activity of 
people to better than 5% accuracy. 

The entire detector is housed in a cylindrical shield with 
a wall thickness of 5” of lead and weighing 20 tons. As 
in She Chemica 


*Glidden's Zopaque SD Epon Formulation XA-200. 
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Figure 2. How the Hu- 







SCINTILLATOR SOLUTION 











man Radiation Counter 
Works. Rays emitted 
from live subject are 
absorbed by 140 gallons 
of scintillator solution 
in liquid-filled jacket. 
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Light flashes are de- 
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distributed around tank. 
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Figure 3. The probable upper limit of natural K* radia- 
tion activity in uncontaminated human beings. Upper 
line males; lower line females. Note decrease with 
age. Exact knowledge of normal upper limits is ob- 
viously necessary in detecting abnormal levels. 


the subject is placed in the cavity of the counter, an addi- 
tional lead plug closes the entrance hole (Figure 1). To 
reassure the subject, he is provided with an “out” button 
that he can employ to bring himself out of the counter. 


RESULTS 


Within the past year we have measured the natural K*“ 
and Cs”’ levels in some 1500 persons, ranging from 5 to 80 
years in age and from 30 to 270 pounds in weight. The K” 
results (Figure 3), expressed as the specific activity in 
gamma disintegrations per second per pound, confirm the 
decrease with age pointed out by Sievert.’ The knowledge 
of the normal upper limit of the K” activity is very useful 
in the detection of contamination. 

Counter stability and contamination are monitored 
through the use of 4-minute counts on control subjects 
measured at least once a week. These measurements on 
control subjects show remarkable stability in measuring 
K*” content over long periods of time (Figure 4). In one 
instance during a period of fallout contamination, a rise 
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Figure 4. Measurements of K* content in control sub 


jects over long periods of time show counter to be 
remarkably stable. 


Radiation Due to Bomb Tests Noted 


As previously mentioned, small amounts of Cs” are noy 
detectable in human subjects. This material is probably 
a fission product resulting from nuclear detonations. Th 
measurement of the natural Cs” in the human body is, 
difficult problem because the amount present is so smal 
compared with the natural radiation activity. The cesig 
level is below that of the natural K*” total disintegratig 
rate by a factor of 25. The potassium gamma is emitted} 
only about 10% of the disintegrations and, therefore, 4 
Cs/K ratio of 0.4 in human beings is observed when ony 
gamma rays are measured. Again, the advantage of larg 
samples and high counting-rates enal):; us to reach a 
accurate value for cesium in short c: inting times. h 
actual operation, a dual electronic ~ys em permits us & 
obtain both cesium and potassium num} ’rs simultaneously. 


Nation-Wide Radiation-Level Counts 








in the counting rates of the controls subjects was noted, but A survey of people from over 33 states has shown th 

this external radiation was not detectable through the Cs/K ratio to be remarkably constant (Figure 5). Log 

counter shielding. term observations of our control subjects show a very slight 
MI 
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Figure 5. Survey of Ces 
ium/Potassium ratios in 
people from 33 states. 
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in the summer months, but generally there seems to 
be little change in cesium ascribable to Operation Red- 


a aveatignte the mechanism by which cesium reaches 

ple, we have undertaken an extensive program to include 
4 meat and commercial foodstuffs in our studies. 
systematic measurements are made on whole and powdered 
milk samples and on 100-pound samples of dried blood 
received from points throughout the United States. Milk 
appears to be the principal source of Cs’ in the diet, ac- 
counting for about half the total intake. Meat contributes 
about 25%. Since cattle graze over large areas, they are 
very efficient in collecting and concentrating extremely-low 
levels of radioactive fallout. This concentration is further 
improved by the drying processes and the removal of water 
in producing powdered milk and dried blood. The Cs/K 
ratio of powdered milk appears to be about 0.2. Further 
details on representative samples will be reported at a later 
date. Cs” can also be detected in appreciably smaller 
amounts in all types of food stuffs and meats, including 
beef, pork, lamb, venison, green vegetables, carrots and 


beans. 


Rention and Life of Cesium 


The biological half-life and the natural uptake of Cs*’ in 
humans and animals becomes a question of utmost im- 
portance. Results from whole-body counting experiments 
with Cs“ (physical half-life 2.3 yr) show the biological 
half-life of cesium in people to be about 150 days (Figure 
$). Experiments comparing the retention of Cs’ and other 
important gamma emitters in humans, dogs, monkeys, mice 
and rats are now under way and will be published at a 
later date. These results will aid greatly in the extra- 
polation from animals to humans. 


Counter Performance and Limits 


The ultimate sensitivity for gamma radiation in the 
Human Counter at the present time is 5 x 10-” curies for 
15-Mev gamma rays. The Counter efficiency for K” is 
around 20%, depending on the weight of the subject. We 
can expect a natural counting rate of about 75 c/s in a 
154-pound man. In using isotopes for the same person, the 
upper limit of our present equipment is 1.35uc (approxi- 
mately 10,000 c/s). Therefore, low dosages of from 0.5 to 
1Quc are administered for short-term biological studies. 
The excretion of these doses can be followed through six 
to eight half-lives. 


Counter Results Automatically Computed 


The Human Counter has an amazing capacity for produc- 
ing data and handling bulk samples. To date, we have 
measured over 2000 persons, 1000 animals, 6 tons of food- 
stuffs, and 4 tons of miscellaneous materials. It is con- 
ceivable that, should the detector be devoted exclusively to 
people, approximately 10,000 persons per year could be 
measured, or comparatively, 2000 to 5000 samples of food 
and other material could be processed. It should be noted 
that data processing is no small problem. All of our num- 
bers are set up on IBM ecards and calculations are run 
through an electronic computer. 


CONCLUSIONS 


Whole body counters are capable of measuring the natural 
gamma activity in human beings far below established 
tolerance levels” (0.5 to 100uc). Minute changes of gamma 
radiation due to fallout or laboratory contamination could 
be detected in humans, foodstuffs and miscellaneous mater- 
ials, and a large number of samples can be processed in a 
relatively short time. Laboratory experimentation using 
human beings and animals can be carried out with no dis- 
comfort to the subject, and live measurements are obtained 
using very-low radiation dosages. 

, nt costs of the described detectors range from 
=e to $50,000. Other considerations are for the selec- 
é of clean materials to be used in construction, and for 

€ available space necessary to house such an apparatus. 


Cm 
1U. S. Atomic bomb test, Eniwetok Proving Grounds (1956). 
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suggestions during preparation of this paper, and to Dr. 


Figure 6. Representative sample (one subject) showing 
that Cesium” half-life in man is about 150 days. 
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Undoubtedly, many a well-engineered, economically sound data- 





logging project has foundered because it wasn't properly presented 
to management. Here author Read tells you how to dispel 
misconceptions commonly held by managers on the function 
and costs of data-logging systems, and exactly how to ex- 
plain hardware, performance reliability and maintenance, and 
the many less-obvious benefits obtainable from data-logging. 





t 
- 
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Introducing Management to Data Logging’ 


WHEN YOU TALK to your management about data log- by J. E. Read, Senior Instrument Engineer 
ging, what picture comes to their minds? Something like 
Figure 1, perhaps? And, if this is the idea that did present Design Division, Engineering Dept., 
itself, what’s wrong with this picture? “It’s a good looking E. I. duPont deNemours & Co., Inc. 
typewriter,” you say, “but it wouldn’t show my management Wilmington, Delaware 
what data logging is, what it does or how much it might be Member of ISA 


worth to our plant.” 

Unfortunately, this is the kind of picture that does 
represent a first and lasting impression in the minds of 
many management people. If it is a wrong picture, how 
can we instrument engineers help correct the situation; . - : ; oe 

é B I writer—what it offered in digital read-out and the au 
how can we better introduce our Managements to the data . int 
. . Rif p . 3 matically-prepared log sheet. Since then, many of us har 
logging systems? A good question! Let’s see if we can’t : Me Ps ~s 
: ‘ looked into the hardware of the “accessories” offered. Ani 
develop a few answers that will be effective. : 
: 4 ‘ a gee : some of us have been through a complete study on th 

Back in 1954, at the ISA Annual Exhibit in Philadelphia, : nn . ‘ 

- a nn ion, tom catia at ntmDdieatinn we justification for purchase of a data-logging system. Proves 

ye saw Ss é re asse é -] atla- 4 : a- . : 
e anal B 65ins = plant people among you who have had this experience a 
fairly up-to-date on these systems; but that ever-presell 


chinery. We came away well aware of the automatic typ 


*Based on a presentation at the 1956 Symposium on Data Logging Sy typewriter still obscures many a manager’s view of th 
and ite. Pe Say TRO E RD Sao, SEOTSINe,, CHOVENET real potential of a logging system (Figure 2). 





dor ti 





ns nent 





Figure 1. Is your management scared-away from data Figure 2. The mental image of the automatic typewriter 
logging by mental pictures of high-priced, extra-special still overshadows the many other data-logging benefits, 
equipment? in the minds of many managers. 
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Figure 3. Use a typical and familiar temperature-log- 
ging system like this to explain DL to your Management. 


Dream of the Future? 

What does lie in the shadow of that typewriter? From 
where we are right now, the view looks like someone's 
dream of a process control console of the future. First, 
let’s introduce Management to the basic concepts of today’s 
logging system and then extrapolate from there—perhaps 
that console isn’t as “future” as it looks! Then, let us de- 
yelop for our own better understanding just what is in- 
volved in data logging, why we would want one in a process, 
the economic considerations surrounding its use, and prob- 
ably most important of all, the reliability elements of this 
equipment. 


DL Hard to Define 

If we try to define what we mean by process data logging, 
we get as many definitions as we have men in our manage- 
ment group. For example: we know that a plant technical 
superintendent will be much interested in what we could 
offer toward better product quality; the production super- 
intendent in more effective use of his operating force and 
equipment; and the plant engineer in the hardware and 
maintenance aspects of the data machine. The plant man- 
ager is interested in just about everything—-yields, better 
accounting, minimizing inventories, and all else concerning 
overall operating efficiencies. So, as introduction to these 
varied management interests, let’s work up an understand- 
ing of currently used instrumentation which all of these 
men will recognize as process tools. I suggest temperature 
logging as a good starting point from which to develop 
logging as we know it today. 


A Typical Temperature-Logging System 
For most of us in the process industries, the earliest data 
logger was a temperature monitoring system such as shown 
in Figure 3. Thermocouple signals were sequenced 
through a stepping switch arrangement, thence to a com- 
parator circuit. From this comparator, we could select all 
Points to be printed out on a strip chart, or perhaps select 
only those which were outside established limits. In our 
Company, the earliest temperature system went into service 
in 1948. At about that same time, some manufacturers pro- 
posed use of typewriter or adding-machine tape read-out 
instead of a strip-chart recorder. With typewriters, point 
Values could be put directly in tabular form, thus auto- 
matically making the temperature log. Typewriter use 
to the system shown in Figure 4. Note that one more 
‘omponent appears in this block diagram, the analog-to- 
converter (ADC) which converts analog thermo- 
couple signals into digital values for actuation of the type- 
Writer keys. 


How Other Variables Are Logged 
a So far, we have treated temperature signals only in our 
evelopment of the logging concept. We know that in many 
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Figure 4. Substitution of the automatic typewriter for 
strip-chart recorders produces outputs directly in tabu- 
lar form. 


processes other signals—pressure, flow, speed, etc. can be 
intermittent compared against process limits; and further, 
that most of these signals are today 3 to 15 psi air signals 
from pneumatic transmitters. To accommodate these pneu- 
matic transmitters signals, we can add another component 
—a pneumatic-to-electric converter, or “transducer” as 
shown in Figure 5. This transducer makes each signal in- 
put electrically compatible with the comparator circuit. 
Note that the comparator can extract square roots or other 
linearizing required for the particular variable involved. 


Selling Points 


Having blocked out the data logging system in its simpler 
form, now let us list for Management just what advantages 
this combination will provide to your production superin- 
tendent. In this basic form the logging system will: 


1. Automatically and periodically monitor the measure- 
ments of all, or any pre-selected group of process variables 
at any desired rate up to three to five measurements per 
second. 


2. Automatically actuate audible and/or visible alarms 
whenever any measurement is found above or below its 
normal range. 











4 
Figure 5. Addition of air-to-electric transducers enables 
other process variables—pressure, flow, level—to be fed 
into our DL system. 
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Figure 6. Some of the extra, new benefits Managers get 
from DL. 


3. Automatically actuate an electric typewriter to print 
out the digital value of any measurement found above or 
below its normal range. 

4. Automatically actuate an electric typewriter to print 
out in columnar form the digital values of the measure- 
ments at some selected periodic time-interval. If the time 
interval is selected as one hour, and if descriptive head- 
ings are preprinted on the typewriter paper, the DL will 
automatically prepare the operator’s hourly log sheet. 


Buying Reasons 


Based on what the data logger can do, you can now 
offer your production superintendent some specific reasons 
why he should want automatic logging in his process eon- 
trol room. 

1. Errors due to human judgment or oversight are elimi- 
nated. Operator error in interpreting major-variable chart 
readings or careless handling of true values of minor vari- 
ables are avoided. 

2. The logged values are related to each other on a 
time basis, with much-more-accurately maintained intervals 
(one sean cycle) than if manually logged. This automatic, 
time-based logging gives better data for correlation studies 
by operating supervisors. 

3. During process upsets, operators might be too busy 
to make log sheet entries manually. But the automatic log- 








ger would continue to make these entries. Many of ys have i 
experienced that, just at the very time of procegs Upset 
when the data was most vital for later analysis, the Oper. | 


tor was much t 
soever. 


oo busy to make any log sheet record What. 


The above are the obvious reasons why the Production 
man should favor data logging. Up to this point we hg, 
sold the new machinery for well-established operating Deeds 
—perhaps as just another answer to the plant Manager’; 


older problems. 


Extra Benefits 
If our introd 


of DL 
uction ends here, that same old typewrity 


picture exists in Management’s mind, and we are Selling 
short the data-logging system as regards its many pote, 


tial extra and 
What are these 


new benefits to overall plant operatig, 
potential benefits? They could very easily 


be the first real answers to many old and new problens 
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an extension of the basic unit to includes 


paper tape or magnetic tape memory (Figure 6). 
Now, at any time, day or night, process operator busy or 
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process upset to 


tape record at scanning speed all variabla 


involved in that upset. Tomorrow, or at his convenient, 
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Figure 7. Graphic panel revised for 
use with DL system. Gone are re 
corders, alarms and many indicators. 
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8. Is this how a plant DL 


— f the future will look? 


center 0 


: Better Accounting Data. Now, let’s 
eae plant accountant’s needs. He is 
much interested in this wealth of process 
eeenenien available in the system; but as we 
have described it so far, all these variables 
signals are instantaneous values. ‘Would is be 
le to integrate certain flows important to 


possib 
him and print these out on the hourly log sheet? 
Certainly!—and we can offer more than that. 


Be sure to introduce your cost accountant to the 
technique of automatically punching a tabulat- 
ing-machine card with this integrated flow, 
along with average fluid temperature if neces- 
sary, and then your accountant sees our system 
something like the lower left of Figure 6. Now, 
our accountant is ready to make his material 
balance, and before he can get set to ask the 
obvious — the possibiilties of making that cal- 
culation for him — let’s move to the problems 
of the technical superintendent. 

Benefit: Automatic Computation. Here is perhaps our 
greatest potential use for the principles embodied in the 
process data logging system. In the system we have built 
up here for Management’s consideration, we have accurate 
signals, in either analog or digital form (or both) measured 
in point of time not farther from one another than one 
scanning cycle. This state of affairs requires no further 
suggestion on our part—the technical man is way ahead of 
us—computation! So the computer it is, and we add 
another item. 

I believe you should suggest a local, single-purpose com- 
puter, perhaps for automatic calculation of unit conversion 
efficiency or overall system-yield, say, on an hourly basis. 
However, this information might be simply encoded each 
hour along with appropriate composition analysis values, 
for computation at a headquarters location supervising a 
multi-plant operation. Where more than one plant is in- 
volved for the same product, this computation might in- 
clude an answer on optimum production rates for minimum 
inventory and best overall company efficiency. So let this 
be our introduction to the technical superintendent— 
although obviously we would soon be suggesting automatic 
reset of process controls based on computer results, if we 
extrapolated this point much farther. 

Now we have offered some real accessories as answers to 
plant problems other than those of the production man. 
This system—not just the typewriter—starts to shape up 
in Management’s mind as something which could pay its 
way when we incorporate provisions for overall plant 
operation. 

Benefit: Plant Reliability. There is one man in plant 
management to whom we have made no offers of ad- 
vantages—the plant engineer. His is a one word need— 
“teliability’—and if we can’t introduce him to a really 
reliable system, this whole scheme folds. With all major 
Process equipment designed for and performing 8000 hours 
& year continuous service, so must this machine. The 
logging system must have reliability embodied in the basic 
system design, including provisions for ease of maintenance 
both in the “preventive” sense and in the “trouble-shooting” 
sense. If there is any one thing that I personally could 
hope to get across in this article, it is to have all manu- 
facturers of this type of equipment appreciate the process 
industries’ need for reliability. Why do we place so much 
emphasis on reliability? Isn’t it good enough if the on-line 
utility of the logging system equals that of the present day 
control instruments? Our answer to that question, I feel, 
must be an emphatic “No.” 

é “d & better appreciation of this question, let’s look for 
an ieon at the radical change in operating concepts we 
tion ering Management with the logging system introduc- 

- Consider the graphic panel as we build them today. 
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Short of a complete power outage, and with the many con- 
tinuous signals at hand, the operator can today manage 
to keep on stream with a good many instruments out of 
service for maintenance. 

Now let’s look at the graphic panel (Figure 7) when we 
propose the use of a logging system to the fullest extent. 


Note that we have eliminated the chart records, practically 
all alarms and many indicators. We have one, and only 
one, measuring system replacing all those formerly asso- 
ciated with the indicators and alarms we have removed. 
With “all our eggs” in the data system “basket,” malfunc- 
tion of the system could leave us “flying blind.” And, in- 
cidentally, during any logging system outage, what's 
happening to those features we offered Management—that 
recording of process upset, that yield computation or that 
card punch operation? Management has to be assured that 
this equipment is reliable to the same degree that our plant 
turbogenerater is reliable. Can we furnish this assurance 
along with our introduction? 


THE STORY BEHIND THE TYPEWRITER 
So then, what’s wrong with this typewriter picture? 
(Figure 1) Well, it’s only the “front end” of the system. 
If you and I and our Managements, in the light of our own 
needs, can understand the meaning and capabilities of the 
system behind the typewriter, then we have been properly 
introduced to data logging. 


And Now, Back to the Price Tag 

Can we justify the use of the system?—can we afford it? 
Regardless of what others tell us of their experience in 
this regard, the justification will remain a problem for 
your individual plant. Can the production needs alone 
justify a system? Perhaps not—not any more than could 
the researcher’s needs or the accountant’s needs—each on 
its own merits. However, taken as a whole with each de- 
partment’s needs understood and accommodated by such a 
system, perhaps we can’t afford not to include one in our 
next plant! Your own individual economic evaluations will 
determine your position, and for that reason I have avoided 
any discussion of economics here. 


A Dip into the Future 

Earlier, I asked the question, “What lies behind the type- 
writer?” Where is the logging system concept taking us? 
As one answer, I offer you in Figure 8 a control console. 
Should I say “The Console of the Future” or “The Console 
of Tomorrow?” I leave that choice to you. 

I conclude with this thought: Once we have proved to 
our Managements the principles of process data logging 
and the reliability of the equipment involved, we in the 
process industries will look back on data logging as an 
introduction in itself—one big step toward far more ex- 
tensive utilization of electronic controls. 
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fluid-dynamic effects. 


weapons, etc., 


tion waves is of great current interest. 
speed electronic counters now make possible wave-velocity measure- 





Detonation represents an extreme interaction of combustion and | 
Since detonation is an important process in in- } 
ternal-combustion engines, rocket-propelled missiles, high-explosive 
the measurement of propagation velocities of detona- 


Newly-available, high- 





ments as high as 9000 feet per second with accuracies as good as 1% 


Measurement 


of Detonation-Wave Velocities 


CONSIDERABLE INTEREST has been shown in recent 
years in observing and measuring the characteristics of 
detonation or shock waves moving through combustible 
mixtures. (See bibliography at end of article) Since the 
phenomenon of detonation represents an extreme interac- 
tion of combustion and fluid dynamic effects, careful study 
of detonation processes leads to a better understanding of 
the fluid dynamics of energy release. 

Accurate data on detonation-wave velocities for gas mix- 
tures of interest, under various temperature, pressure, 
mixture, and flow conditions, are not generally available in 
the literature, and those data which are published are 
theoretical and limited in coverage. Measurement of deto- 
nation-wave velocities in hydrogen-oxygen, hydrogen-air, 
hydrogen-bromine, and acetylene mixtures are of interest at 
different stagnation pressures and fuel concentrations. 


Detonation Tube 


Figure 1 shows the arrangement of the shock tube, 
probes, and electronic counting equipment. The gas mix- 
ture under the desired conditions was permitted to ac- 
quiesce at ambient pressure in a 15-ft section of the 1-inch 
inside-diameter tube. Next, a strong shock wave was 
initiated in the test section by bursting a diaphragm with a 
detonation wave at one end of this tube (See Figure 2); 
detonation of the combustible mixture followed. The time 
required for the detonation wave to traverse five measured 
lengths was determined by a series of electronic chrono- 
graphs. 

The detonation was produced in the initiation section 
by filling it with a stoichiometric mixture of hydrogen and 
oxygen, which is ignited easily and detonated by a heated 
platinum wire. Ordinary spark plugs proved unsatisfac- 
tory for ignition because their high-frequency arc occas- 
ionally triggered the chronographs. 





*Mr. Bollinger's present address: Department of Aeronautica! Engineer- 
ing, Ohio State University, Columbus 10, Ohio. 
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Chronograph System 

The chronographs consisted of five Berkeley Scientific 
Model 510M Time Interval Meters and associated gas-tube 
circuits. The accuracy of time measurement. with this sys 
tem is +10 microseconds with a short-term stability of one 
part in 10°. Since the time interval encountered over the | 
total length of the tube is 1 to 2 milliseconds, a time 
measurement accuracy of 1 to %% is available. 

This accuracy figure does not include any errors which 
may be introduced at the detector probes themselves. These 
probe errors can occur if the time needed to form the cor 
ducting path on each probe is different. The time required 
for the conduction path to form between the two conduit 
tors in the probe is not known. However, it is believed | 
that this time increment is small compared to the tim 
period measured in the experiments. Close tolerences, silir 
lar fabrication techniques, and proper positioning of the 
probes in the detonation tube minimized this error. | 


Measurement Procedure bs 
Detonation-wave velocities were determined from @® 
time required by the wave to travel past a succession 
six probes mounted at 2-ft intervals along the test sectiah 
The pulse counters were supplied with operational signa 
derived from the electrical conduction of the gas De 
pairs of closely-spaced electrodes in the probes; cond 
occurred because of the high temperature and presm 
occurring with a strong detonation wave. Local condi@ 
existing within the thin detonation wave, only a few 
free-paths in thickness, are such that a considerable 
tion of the molecules are ionized. Because the probes 
tect the passage of the detonation wave by conducting @ 
ing the period of ionization, they are referred to as “i 
tion probes” in this paper. Electrode gaps from 2 
mm and potentials from 200 to 450 volts were used 
cessfully. ae 
The probes were inserted into the tubing wall throng | ; 
compression fitting which was silver-soldered to it (See 
Figure 2); the electrodes were perpendicular to the 
tudinal axis of the detonation tube. The tips of @ | 
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Figure 1. Complete apparatus 
developed for detonation-wave 
yelocity measurement. The 20- 
foot detonation tube with its 
six probes is on bench at right. 
The five-channel chronograph 
is in rack at left. 


probes were made flush with the inner wall of the tube to 
avoid possible disturbances of the detonation wavefront 


during passage. 


lonization Probes 


Four methods of probe construction were used; only 
one type gave excellent over-all performance. The basic 
difference in probe construction is in the insulation used 
to isolate the electrodes. Acrylate plastic, glass, phenolic, 
and Teflon (polytetrafluoroethylene) were tried. The first 
three materials failed to maintain adequate surface resis- 
tance after several test firings; as a result the chronographs 
were triggered sporadically. Phenolic probes were success- 
ful with the single exception that the phenolic had a 
tendency to burn when mixtures of high oxygen-content 
were used; the insulator required frequent replacement. 
An O-ring seal was devised to prevent leakage of gases and 
water vapor along the insulator during pressurization of 
the shock tube in filling operations. The electrode arrange- 
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ment was altered so that only one insulated electrode was 
used. The metal wall of the tube served as the second 
electrode, thereby permitting the use of a larger electrode 
gap. Thus, the difficulties encountered through shorting of 
the probes by condensed moisture and carbon deposits were 
minimized. 

After the first tests of the chronograph were done, a 
modification of the Tefion insulated probe proved very satis- 
factory. The Teflon rod was drilled slightly under size and 
a stainless-steel screw threaded into it. We made suitable 
Neoprene pressure-seals and equipped the whole assembly 
with a tube-fitting and electrical connector. The final probe 
details are shown in Figure 3. Teflon has less tendency to 
form conducting paths as a result of moisture deposit since 
the material is not easily wetted when clean. 


Pulse Shaper 


Figure 4 shows the electronic circuitry which shapes the 
pulses from the ionization probes so that the counters are 














Figure 2. Arrangement of the detonation tube and pulse counters. Blocks 1 thru 6 are ionization probes which gener- 
ate successive pulses for chronographs as wave travels from initiating section toward the closed, right end of tube. 
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Figure 3. Details of | 
the final design of 
ionization probe used 
to measure wave 
propagation veloc. 9) 
ties. 








triggered effectively and consistently. A voltage pulse, de- 
veloped across a 1l-megohm resistor when the detonation 
wave short-circuits the probe electrodes, is transmitted to 
the grid of a 3C45 hydrogen-filled thyratron. We used five 
hydrogen thyratrons with parallel-connected grids in order 
to provide simultaneous “start” pulses to the counters when 
the detonation wave passed the first probe in the detona- 
tion tube. The thyratrons were required because the Time 
Interval Meters would not start consistently due to mutual 
interaction when the input circuits were paralleled. 

Hydrogen thyratrons were chosen because of the small 
time-interval required for ionizing the gas mixture in the 
tube; since this interval is of the order of 0.1 microsecond, 
it is a negligible time-factor in the present system. Also, 
we found that the grids of these thyratrons regained con- 
trol in about 95% of the ionizations without the necessity 
of interrupting the plate voltage. A plate-current meter 
was inserted into the circuit to indicate when the grids 
failed to regain control. 

Individual tube circuits were used to produce “stop” 
pulses from each probe after the first in the detonation 
tube. In addition to the pulse-producing circuitry, we made 
provisions to simulate the “start” and “stop” signals from 
the ionization probes, which facilitates testing each counter 
unit prior to actual velocity measurements. Simulated 
“start” signals can be generated by depressing a momen- 
tary switch which grounds the grids of the five hydrogen 
thyratrons, producing “start” pulses for the counters. By 
a similar process, “‘stop’” pulses can be generated too. How- 
ever, the “stop” pulses can be produced -individually by 
pushing single momentary switches, or en masse, through 





TABLE | 


TYPICAL MEASUREMENTS WITH CHRONO- 
GRAPH TO DETERMINE DETONATION-WAVE 
PROPAGATION VELOCITIES* 









































Chronograph Indications 
Si, Average 
(milliseconds) 
Test No. Velocity 
1-2 2-3 3-4 4-5 5-6 (ft/sec) 
Probe | Probe | Probe | Probe | Probe 

1 0.22 0.22 0.22 0.22 0.23 9012 

2 0.22 0.23 0.22 0.23 0.25 8915 

3 0.22 0.23 0.22 0.22 0.23 8935 























*Taken during successive detonation tests of stoichiometric 
hydrogeri-oxygen mixtures at | atmosphere pressure. 


172 





















the operation of a ganged switch. This circuit g 
ment has been very helpful in detecting spurious e 
arising from misadjusted multivibrators, frequency 
ers, or oscillator frequencies. 

The channel-synchronization problem is somewhat 
plicated by the use of five independent crystal oscillate 
rather than one, since a divergence of frequency and ph 
can exist. We found the divergence to be of the order 
the oscillator short-term stability and, therefore, q 
troublesome in the present application. The tim : 
pulses could be derived from a single oscillator and 
shaper by minor modifications to the Time Interval 
thereby eliminating this source of error. 

In operation, all five channels of the chronograph) 
opened by the signal from the first probe as the shock Wi 
starts down the detonation tube. As the wave passes 
succeeding five probes, one channel is closed by each; 
operation yields five time-measurements of succe 
longer distances of travel by the wavefront. 


Discussion of Tests 
Despite the difficulties met with probe fabrication, 

successful test firings were made with a 300-volt pote 

applied across the electrode gaps. The average velo¢ 

over the various distances were determined from @ 

relation : : 
; Sp & 
bias 

where V, is the average velocity in the interval, s, is tit | 

distance from the (n—1) probe to the n** probe, and t,# 

the time interval indicated by the chronograph, or the differ 

ence of two such readings. When the initial probe is use gre 


as a starting point for the velocity calculations, the tim | jj 
measurements are accurate to +10 microseconds, while i sh 
the case of the latter intervals, the difference measul to 
ments are of +20 microseconds accuracy. Velocities ove f 
the range of 6000 to 10,000 ft/sec were encountered in th ox] 
present gas-mixture studies. With the higher velocities ¥ | tah 
obtained an accuracy of from 6 to 10% for time measule the 
ments taken between adjacent probes. However, al # pre 
curacy of 1% can be achieved from measurements takel list 
over the entire 10-ft test section. of | 
In actual practice, the multiple-channel feature was used tie: 
to obtain an indication of velocity variation along the tet | 
section and the data were considered from the first prol Co 
to the stop probe. Since the adjacent probe spacing @ 
be determined readily to within 1/16”, or one part in 7 
the limiting error was the resolving time of the chrom | tio 
graph. Use is being attempted of recent models of el to | 
tronic interval-measurement meters, now available with of 
increments down to 1 or 0.1 microsecond, and thus yieldité cou 
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Figure 4. Electronic circuit which shapes probe pulses for effective trigger- 
ing of counters. Hydrogen thyratrons produce pulses with very steep front. 


greater resolution. Although the present interest is towards 
mixtures having lower detonation velocities, the use of the 
shorter time-resolution counters is desirable and we expect 
to place these instruments in operation during 1957. 

Typical data obtained with a stoichiometric hydrogen- 
oxygen mixture are given in Table I. These data were 
taken during three successive firings of the detonation tube: 
the test mixture in each case was drawn from the same 
premixed gas sample contained in a mixing reservoir. The 
listed average velocities are given only to indicate the order 
: magnitude of the data obtained and the calculated veloci 
ies, 


Conclusions 


This chronograph can determine velocities and accelera 
tions in the range up to 10,000 ft/sec over distances down 
to a few feet, if a position signal can be derived in terms 
of a Voltage pulse of sufficient magnitude to actuate the 
‘ounter system. Similar instruments with higher-frequency 
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time bases and consequently better time-resolution could 
be built and used to make ballistic measurements over 
distances down to a few inches, if the wave front does not 
change slope. Five or six measurements on a velocity curve 
should be enough to extrapolate to the muzzle velocity or 
launching velocity. 
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Here, we believe, is the first published report on industrial process control by X-Ray : 
Spectrograph, which is based on actual, in-plant experience over an extended time. } 
A story of how 12-to-24-hour-old lab reports were replaced by high-speed analysis | 
feeding back reports to furnace operators in less than four minutes—placing the labor- 
atory ‘‘inside’’ the control loop—replacing historical data with ‘“‘real-time’’ control. 








Putting the X-Ray Spectrograph 


into the Process-Control Loop | 


by A. W. Dimond, Senior Process Engineer 
and B. Walker, Manager Product Engineering 
Canadian Carborundum Company, Ltd. 
Niagara Falls, Ontario, Canada 


ALUMINOUS ABRASIVE is produced from calcined 
bauxite containing an excess of 80 percent alumina, with 
silica, titania, and iron oxide as major impurities. Process- 
ing involves the fusion of the bauxite ore in the electric 
arc, and simultaneous carbon reduction of a fraction of the 
non-aluminous oxide impurities to their respective metals. 
The titanium content of the molten aluminous slag is a 
rough index of the extent of reduction of the total impurity 
oxides present. For this reason, chemical control of the 
smelting process is based on the titanium content of the 
slag. In our plant, as many as 12 electric smelting furnaces 





operate around the clock, and pour up to 70 castings per hours after the casting had been made. This data wasoly'’ — 
day. a historical record of performance, and was used by ow 

furnace operators only as a reference point for his sampk ple 

Original Control by Skilled Operators reading. ° 

In the laboratory, titanium in fused alumina was dete cal 

Originally, the titanium content of ladle samples of slag mined by a colorimetric method which required about # tire 

was estimated by visual inspection of a freshly-fractured minutes to process a single sample. our 

surface of the solidified sample. Furnace operators become sim 

skilled in this method of sample reading, which is similar Final, Hi-Speed X-Ray Method : J 


to that practiced by the open-hearth melter in interpreting 


steel-furnace slag samples. Then, in 1952, we explored the possibility of making rapid pro 
































This method of furnace control was supplemented by determinations of titanium by optical emission spectrogm | onl 
chemical analysis of samples taken from each casting phy. When the relatively-new technique of X-ray fur} tan 
poured. Analytical results were reported from 12 to 24 escence analysis was brought to our attention, test sal 0 
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TABLE | 

' 
. . . . ; Spe 
Typical Relationship Between TiO, Content and Counting | = 
Time and Rate | lips 
+ tube 
TiO Ti f Total Back N ed = 

. ime for ota ack- et Net/Back- Predict : 
Content 25,600 Intensity ground Intensity ae ; Std. j tte 
Percent Counts Counts Intensity Counts Intensity Dev./Net cons 
Sec. Sec. Counts Sec. Percent Intensity loca 
Sec. Percent dist: 
1.60 73.2 350 160 190 119 1.39 i Ana 
2.30 59.6 430 160 270 169 1.17 Pe 
3.40 46.6 549 160 389 243 1.04 , byt 
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Figure 1. Picture flow 
diagram shows how the 
chemical laboratory is 
put “inside the control 
loop” by reporting an 
accurate analysis back 
to the furnace operators 
only 3 minutes after 
sample is received. Up 
to 200 determinations 
are made daily. 
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ples were submitted to the commercial vendors of these in- 
struments, and they showed that this approach was practi- 
cal. Our decision to adopt the X-ray method was based en- 
tirely upon its speed and simplicity, despite the fact that 
our superseded colorimetric method was also rapid and 
simple. 

The actual laboratory procedure we used is best shown in 
pictures (see Figures 1 thru 4). By careful planning, this 
procedure enables us to phone back to the furnace operators 
only 3 to 4 minutes after receipt of their samples, a ti- 
tanium analysis accurate to within 2.5%. 

Our first X-ray spectrograph was put into operation in 
May, 1953. And, as of August 1, 1956, the operating time 
totalizer indicated a total on-load time of 27,360 hours. This 
is 98% of the total elapsed time since the equipment went 
into regular service! 


INSTRUMENTATION 
Spectrograph 


Analytical apparatus consists of a North-American Phil- 
lips X-ray Spectrograph equipped with a tungsten target 
tube and a lithium-fluoride analyzer crystal. The excitor 
tube is operated at 47 ma and approximately 50 kv. The 
detector is a standard argon-filled Geiger tube. Collimation 
consists of a bundle of % in. diameter nickel tubes 4” long 

between the sample and the analyzer crystal. The 
distance between analyzer crystal and Geiger counter win- 
dow was reduced 2%” for increased intensity. 


Analytical Procedure 


Peak intensity of the titanium K-alpha line is determined 
the fixed-count method. The time required to accumu- 
4 total of 25,600 counts is measured and converted to 
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per cent TiO, from a calibration chart. The background in- 
tensity has been found to be constant for this material over 
the composition range of interest when samples are pre- 
pared in a well standardized manner. For this reason the 
background counting step has been eliminated and the 
goniometer setting is permanently fixed. 


Calibration 


A calibration curve covering the titanium concentration 
range of interest was established by counting standard sam- 
ples of regular product, carefully analyzed by conventional 
colorimetry. The calibration-curve data was converted to 
chart form to show percent TiO, vs time required to accu- 
mulate 25,600 counts. Table I illustrates this relationship 
for two values at the extreme ends of the range of interest 
and for an intermediate value of major interest. 


Control of Spectrograph Standardization 


The spectrograph operating conditions established at the 
time of calibration were fixed by determining the intensity 
of the titanium K-alpha line excited in a solid polished 
specimen of fused aluminous abrasive cut to fit the sample- 
holder fixture. The present operating routine requires that 
the instrument be checked for standardization at one-hour 
intervals by making a single determination of 25,600 counts 
on this same solid specimen. The solid standard is pre- 
ferred to a pulverized sample for this purpose as it is not 
subject to variations arising out of variable sample-holder 
loading technique or compositional changes due to dust loss. 
The hourly standardization value is plotted on a Shewhart- 
type control chart on which is drawn the one-sigma and 
three-sigma standard deviation limits calculated for a meas- 
urement of 25,600 counts. If a single point falls beyond the 
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three-sigma limits, the equipment is brought into standardi- 
zation by adjusting the voltage of the excitor-tube input. 
At the end of each 8-hour shift, the control chart is re- 
viewed and a similar adjustment is made if more than one- 
third of the points plotted lie beyond the one-sigma control 
limits. In either case, minor input voltage adjustments 
are continued until three successive measurements of 
25,600 counts each, fall within the one-sigma limits. 


DISCUSSION OF METHOD 


The chemical composition of the bauxite raw material is 
relatively simple and constant. The fact that smelting is 
carried out at extremely-high temperatures and under se- 
vere reducing conditions further limits the nature and ex- 
tent of the non-aluminous impurities in the final product. 
Table IJ gives the composition range of the process control 
samples normally submitted for X-ray analysis. 

In 1953, titanium was the lightest element in the atomic 
series which could be determined with a commercial X-ray 
spectrograph. Fortunately, the titanium-line intensity 
measured by the available equipment for the composition 
range of interest permitted a reasonable degree of accu- 
racy to be achieved with short counting times. With the 
coarse collimation used, the titanium K-alpha line-width 
at half maximum intensity was found to be 1.30° 2-theta. 
In wave-length terms, the titanium line occupies the range 
from 2.733A° 22 to 2.767A° 22. Line interference in this 
wave-length range appears to be highly improbable for the 
material being analyzed. 





TABLE II 





Composition Range of Process Control Samples 
of Fused Aluminous Abrasive 























Al.O; 94-97% 
TiO, 1.6-3.4% 
SiO, 0.4-2.0% 
FeO; 0.1-0.4% 
MgO, CaO, ZrO, 0.5% 
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Figure 2. Abrasive samples 
are received from furnace 
operators via pneumatic 
tubes. Sample is roll crushed 
to 12 mesh. A 15-gram pop. 
tion is pulverized to 80 mesh 
(U.S. Standard) with pney. 
matic mortar and pestle (fore. 
ground). 


The possible existence of absorption or enhancement 
fects arising out of variations in matrix composition al» 
was considered. Our tests indicated that increases in silig 
and iron-oxide content up to twice the maximum valugs 
shown in Table II, made at the expense of alumina content, 
do not affect the calibration curve. 


Precision and Accuracy 


In X-ray spectrography, the standard deviation of a lin 
intensity measurement depends upon the total number of 
counts registered by the Geiger counter. Specifically, the 
relative standard deviation of a line above background level 
is given by the following equation. 

1a 

Relative Standard Dev. (N, — N,) = a () 
where N, is the total number of counts on the line plu 
background and N, is the total number of counts on the 
background alone. Liebhafsky and co-workers’ have stated 
that when the measured standard deviation exceeds the pre 
dicted standard deviation for the total counts concerned, 
then some assignable cause of variations is operative in 
the measurement procedure. 

In our case, the precision was checked by making a series 
of 20 separate counting-rate measurements of 25,600 counts 
each on regular pulverized samples. When the sample is 
left undisturbed in the spectrograph during the course of 
the 20 measurements, the actual standard deviation has a 
most invariably approximated the predicted value. This it 
dicates that ideal conditions can be achieved as far as short 
term performance of the measuring apparatus is concerned. 


Effect of Operator’s Technique 


When the test is changed by removing the sample from 
the sample holder after each measurement, followed 
reloading for the next measurement, the resulting stan 
deviation usually exceeds the predicted value, correlating 
roughly with the operators’ experience on the job. For# 
particular sample, the predicted standard deviation W# 
1.1 per cent of the net count. Variations in operator tet 
nique in sample pulverizing might also contribute to lack 
of precision. 

It is probable that variations in spectrograph operating 
conditions from time to time contribute to reduce pr 
cision. Tests were made to estimate the magnitude of this 
factor. These involved all four regular operators and é& 
tended over a period of a week. A single pulverized sample 
was submitted at random intervals for a single determint 
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Figure 3. Pulverized sample after “scalping” for iron 
with hand magnet, is placed in X-Ray spectrograph. 


tion of 25,600 counts. The relative standard deviation from 
a series of 20 such measurements was found to be 1.9% as 
compared to a predicted value of 1.1%. The departure from 
ideal conditions so indicated was due in part, of course, 
to the variability in sample-holder loading technique. How- 
ever, it does appear that there is an additional increment 
of reduced precision, due to a departure from standard in- 
strumental operating conditions. The foregoing test 
routine does not enable a precise estimate of the extent of 
short term drift. 

The accuracy obtainable by routine spectrographic 
analysis is probably best expressed by comparing spectro- 
graphic and colorimetric results of routine check analyses 
of identical samples. Several hundred such comparisons 
are on file and the difference between the two methods 
ranges from @ to 7% of the total TiO, present. When ran- 
dom samples consisting of groups of 20 such comparisons 
are taken from this data, the average difference between 
results of the two techniques usually falls in the range 
of 2.0 to 2.5%. At the time the spectrograph was purchased, 
the accuracy requirement was stated to be plus or minus 
5% of the total TiO, present, based on the colorimetric de- 
termination. The accuracy of results achieved has exceeded 
the stated requirement by a considerable margin. 


MAINTENANCE AND OPERATING PROBLEMS 


The most difficult equipment maintenance problems re- 
sult from operation in an unusually dusty atmosphere, the 
dust being abrasive. Although the goniometer unit was 
partially covered with a plexiglas hood, its gear train was 
rendered hopelessly inaccurate by abrasive dust in about 
one year’s time. Likewise, the bearings on the ventilating 
fan in the electronic circuit panel have been redesigned and 
replaced four times in three years. Other moving parts, 
such as switches, relays, interval timer, and count register 
also suffer reduced life for the same reason. Maintenance 
routine requires thorough cleaning of all electronic parts 
once a month. 
per _ spectrograph is located in the building housing 
pr Foorey er operation, the equipment was subject to con- 
delen — at times. This resulted in reduced pre- 
b of results until all three units were mounted on 
eavy duty vibration dampers (See Figure 3). 
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Figure 4. Only 3 minutes after receipt of sample, chem- 
ist phones report back to furnace operators, that is 
accurate to 2.5%. 


The water filter supplied with the equipment proved in- 
adequate to the requirements of continuous operation and 
was replaced by a larger external filter. This filter was 
subsequently replaced by two larger filters, mstalled in 
parallel, to enable changeover with a minimum of down- 
time when the filter element becomes fouled. 


Periodic operating difficulties are experienced as a result 
of excessive voltage fluctuations in the power supply which 
occur when an adjoining arc furnace operates with a rapid- 
ly changing open arc. Such unusual electrical conditions, 
although of quite frequent occurrence, are usually short- 
lived and do not appear to affect the operation of the spec- 
trograph after stability has been restored to the line. 

X-ray tube life has been unusually long. The original 
tube supplied logged 13,850 operating hours when it failed 
due to an oil leak in the tube housing. This tube has been 
repaired and is on hand as a standby. The second tube 
failed after 12,725 operating hours and the third tube is 
presently in service. 

Apart from regular cleaning, maintenance is concerned 
chiefly with the replacement of electron tubes, and other 
minor circuit components, as these fail. The availability 
of the services of a qualified electronic instrument mainten- 
ance man on a 24 hour basis is considered indispensable to 
continuous operation. Likewise, the availability of a manu- 
facturer’s service representative within easy travelling dis- 
tance, for special service, maintenance advice, and the sup- 
ply of special spare parts, helps to minimize the duration 
of interruptions in analytical service. 


CONCLUSIONS 


Available instrumentation performs in an entirely re- 
liable manner; it is readily adapted to plant-laboratory 
conditions; and it is simple and economical to operate and 
maintain. Whenever X-ray spectrography meets the speed 
and precision requirements of an analytical task, experience 
indicates that the method should be well suited to con- 
tinuous process-control service. 
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Legal registration of professional engineers is today an established fact rec- 
ognized by law in all U. S. states and territories. 
every engineer to know what registration is, why it is valuable, what it can 
do for him, how to obtain it for himself. 
editors, Mr. Constance has written six articles on this subject, of which this 
is the first, that will appear each second month in your /SA Journal. 


Thus, it behooves 
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The Meaning of Engineers’ Registration 


by John D. Constance, P.E. 


Registered Professional Engineer 


New York and New Jersey 


LEGAL REGISTRATION of profes- 
sional engineers has gone far beyond 
theory ... it is established fact, and 
is here to stay and grow. The present 
status of Engineers’ Registration is 
the result of years of hard work by 
the pioneers of this movement. Be- 
cause these pioneers had the vision 
and strong belief and conviction that 
it represented an indispensable for- 
ward step of progress in the profes- 
sion, because they overcame com- 
placeney and disparagement, prejudice 
and misunderstanding, secret opposi- 
tion and open antagonism, Engineers’ 
Registration has become law in every 
state and territorial possession enact- 
ing statutes governing the practicing 
of engineering by individuals. 


A Brief History 


Let us see what strides were made 
as this challenging movement developed 
from the beginning of the passage of 
the first registration law in Wyoming 
in 1907 to the present day. About 25 
years ago, the number of registered 
professional engineers was compara- 
tively small—only 10,000 in 1930. To- 
day we have over 210,000 and the num- 
ber increases rapidly each year. (See 
the bar chart) As licensing proced- 
ures are strengthened and boards of 
examiners simplify their procedures, 
as more engineers become aware of the 
long-range benefits to their profession 
and themselves, and as engineers learn 
how to obtain licensure, the practice 
will become more widespread. 


Protection of the Public 


We must look at Engineers’ Regis- 
tration from the long range view in 
matters of service to the public, accept- 
ance by the public, and recognition 
by the public. Only thus can the 
public respect for the engineering pro- 
fession be increased. 

Registration of engineers is primar- 
ily for the protection of the public and 
the public must be the first consider- 
ation of the practitioner. The pro- 
fession and the individuals in it must 
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rank second. Responsibility to the 
public, which is implicit in our state 
registration laws, is focusing the at- 
tention of the practicing engineer on 
his profession, and a further effect is 
to bind more closely all technical 
branches of engineering through these 
common requirements. Thus, to the 
public, the engineering profession can 
present one common front, one profes- 
sion. 

The public is interested in protect- 
ing itself from the incompetent and 
the unprincipled who seek to prey on 
it in the name of engineering. It 
wants an available supply of depend- 
able engineers. The public is not par- 
ticularly concerned about providing a 
better way of life for engineers, except 
as it serves the public interest. How- 
ever, it generally develops that what 
is good for the public is good for the 
profession and vice versa. 

Practically every design, every op- 
eration and every process undertaken 
by engineers has public implications. 
If the engineer builds a bridge, de- 
signs a new instrument, constructs a 
steam turbine, or develops an intricate 
control system, he must have the 
safety and well being of the ultimate 
consumer — the public — uppermost in 
his mind. It should be evident that 
engineering, because of these implica- 
tions, must be regulated by the state— 
and must come under police powers of 
the various states—to protect the 
public. Were the health and safety 
arguments not true, registration laws 
would not have been adopted by any 
legislature in any state. 


One Profession 


A real movement is under way to 
make uniform the definitions of com- 
petency and to adopt a common nomen- 
clature for licensing. The technical 
societies are considering amendments 
to their fundamental laws to obtain 


uniform grades of membership in 
order that “engineer member” will 
mean the same as “engineer regis- 
trant.” This is definitely a strong step 


toward professional unity and profes- 
sional consciousness. But unity has 
been found to be of an elusive quality. 

There has been a tendency to break 
up into specialized groups because of 
the community of interest. And there 
are many other reasons for its contin- 


uation. To counteract this tendency, 
those who have been concerned with 
licensing have superimposed an effort 
to get unity. While specialized group 
action seems to be the trend, acting ip 
unison is the ultimate goal—and one 
which needs constant attention. Ree. 
ognition must come before unity; | 
the one must be achieved before the i 
other can be realized. 

All registered engineers have similar 
qualifications and some common ob 
jectives. The very matter of the pag 
sage of registration laws has given 4 
joint objective and has promoted 
larger and more active cooperation, 
Through registration laws, engineers 
have recorded the principle that en 
gineering is one profession, although 
specialties may be many. Law and 
medicine have as many specialties as 
engineering, but lawyers and doctors 
would never consent to the legal sub 
division of their profession. Whether 
a man writes E.E., M.E., Chem. E. or 
C.E. after his name, he has fundamen 
tally the same common basic educa 
tional training, the same governing 
professional qualifications, the same 
method of analytical approach to tech 
nical problems, the same ideals of 
professional practice, and the same 
interest in the profession’s standing 
and reputation. 


TREN a 


Protection of Title 


One way that regulation of the prac 
tice of engineering is achieved is by 


protecting the use of the title “er 
gineers.” This method has been de 
clared constitutional by our state 


courts and is being rigorously enforced 
by our state boards and national and 
state societies. Without registration 
laws there would be no way to stop 
the “legal” practice of engineering by 
the non-engineer. The misapproprit 
tion and abuse of the designation “er 
gineer” is being checked. Registration 
laws are being amended to halt the it 
competent and unworthy in their & 
tempts to become registered, and I 
quirements of experience and examine 
tion are being established by our stalé 
licensing boards. Today’s trend is @ 
register not only the principals but, 
in addition, all engineering employee 
of firms engaged in works of an & 
gineering nature, where the health, 
life, safety and social well-being of the 
general public are involved. 
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sneimstablished rights to practice his 
: fession. One of our pioneers of the 
“ ment points out that, 


jon move 
+ days, legislation sponsored 


architects would have eliminated 
pordinated the engineer in the 
structural field. In states where _. 
itects promoted and legislatures passe 
registration laws before similar laws 
were passed for engineers, there was 
real difficulty for the structural en- 
gineer. He had to work as an em- 
ployee of the architect before he could 
design many kinds of structures. 

It is a matter of record that phy- 
sicians endeavored to monopolize the 
sanitary field, and that accountants 
sought to exclude others from making 
fnancial reports. The pioneers of reg- 
istration of engineers fought off legis- 
lation proposed by lawyers to deprive 
engineers of the right to prepare con- 
tract documents and to engage in arbi- 
tration proceedings. Even real estate 
brokers endeavored to monopolize the 
right of engineers to make appraisals. 

Other professional fields have simi- 
lar conflicts, as for example, law and 
accounting in the wide field of taxa- 
tion; medicine and physical training 
in the wide field of health; and the 
ministry and applied physchology in 
the fields of counselling. If the several 
professions are legally recognized, 
their licensed members may continue 
to perform the functions normally per- 
formed by such professionals. But, if 
the profession does not have legal 
status, it is possible for an offended 
profession to stop members of the 
offending group from performing tasks 
in the legalized areas. 

Protection Against the Incompetent 

Naturally, the esteem and prestige 
Many outstanding engineers bring to 
the engineering profession, as well as 
that inherent in the profession itself, 
attract many persons. Some of these 
are qualified and some of them are 
not, but they want to use the legal title 
of professional engineer. These peo- 
ple may be good citizens and neigh- 
bors, but many are not in possession of 
adequate technical knowledge. 

For instance, there are on record 
amusing, but potentially dangerous, 
examples of interesting “new” physical 
concepts put forth by such untrained 
people. From one of them we learn 
that the flow of current in an alter- 
tating-current circuit is restricted by 
something called “impotence.” From 
another we hear that moment of in- 
ertia of a structural member is a mat- 
ter of momentum, of “flywheel effect.” 
Others state that modulus of elasticity 
and section modulus are one and the 
same, that bending moment is the in- 
slant the beam begins to bend! 

It is because of these far-fetched 
notions, the sources from which they 
spring, and their dangerous potential- 
ities, that it is necessary to have legal 

mum standards for those who 
Would practice engineering. 


Technical Development Improved 
does a professional engineer's 
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license mean to the man in matters of 
technical development? There is no 
doubt that some engineers with P.E.’s 
are substandard, but there is definite 
proof from contact with engineers that 
the development of the individual en- 
gineer is being improved technically. 
The influence of Engineers’ Registra- 
tion, and the need to meet its require- 
ments, inaugurated programs of ac- 
crediting engineering schools and col- 
leges. This raised standards of engi- 
neering education in such matters as 
improved curricula, quality of teach- 
ing, educational plant, and equipment. 
Long before Engineers’ Registration, 
most engineers were so-called “self- 
made” men. They learned to do their 
jobs through the school of hard knocks 
and experience — and good engineers 
many of them became. Even to this 
day, we often get the impression that 
engineers of this older school belittle 
a formal education. However, with 
changing times and through the effec- 
tive instrumentality of Engineers’ Reg- 
istration, professional education, grad- 
uate study and advanced degrees have 
now become the rule. Nevertheless, 
the door to registration has not been 
barred to the man who has not had 
the advantages of a formal education, 
as we will see in a future article in 
this series. He is provided with the 
same opportunity as an engineering 
college graduate to become registered 
by taking the same written examina- 
tion. In some instances, our state ex- 
amining boards have granted the priv- 
ilege of an oral interview and subse- 
quent licensure without written exami- 
nation to many engineers who “came 
up the hard way.” 
Effects of Engineers’ Registration 
Registration creates a definite recog- 
nition of the professional status of en- 
gineering. Registration does not or- 
ganize for anything, but it does have 
a tendency to make engineers think of 
themselves as a unified group. 
Although registration does not classify 
a man as to his ability to do his job 
it has introduced a minimum standard. 
This standard assures that practicing 
engineers are qualified in their respec- 
tive fields in the eyes of the law, pro- 
viding them with the right to make 
available their services to the public. 
One of the most outstanding effects 
of engineering registration is the legal 
status it gives engineering. A num- 
ber of court cases show that a contract 
to do engineering work is not a legal 
contract unless the participating engi- 
neer is licensed! Thus, a fee cannot 
legally be collected. 
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Manufacturers may find it advan- 
tageous to have registered engineers in 
their employ. If, for example, an air- 
plane had a design defect, and injury 
or death should occur as a direct re- 
sult, criminal negligence could pos- 
sibly be charged unless registered en- 
gineers were in charge of design. This 
could be true of electrical appliances. 
automobiles, and many other devices 
in common use by the general public. 
More and more people are thinking in 
terms of Engineers’ Registration and 
what effect it may have on the general 
practice of engineering. At this time, 
about one-half to one-third of those 
who consider themselves to be engi- 
neers have obtained licensure. While 
there is a strong trend for the younger 
members of the profession to take 
necessary legal steps, many of the old- 
er ones are reluctant to do so. This 
latter position is becoming untenable 
with the passing of time. Under the 
banner of protection of the public, the 
basic function of engineering is being 
propounded as the responsibility of the 
individual—no matter in what employ- 
ment. This is a prelude to an impend- 
ing situation whereby all engineering 
practice, either by employed or self- 
employed, must be carried on only by 
those who have legal status as pro- 
fessional engineers. 


There is more to this than meets the 
eye at first glance. The right to work 
is protected by the courts of the na- 
tion, and unreasonable requirements 
may infringe on these rights. They 
are guaranteed under the Fifth Amend- 
ment of the Constitution which pro- 
vides: “ ... no person shall be de- 
prived of life, liberty or property, 
without due process of law.” And by 
the Fourteenth Amendment which pro- 
vides: “. .. nor shall any state deprive 
any person of life, liberty or property 
without due process of law; nor deny 
to any person within its jurisdiction 
the equal protection of the law.” 

The courts hold that these provisions 
guarantee the right to work. However, 
lack of registration may prevent 
further advancement for many engi- 
neers who otherwise could look for- 
ward to promising futures. This is an 
important personal matter; engineers 
are urged to look up from their pre- 
urged to look up from their preoccupa- 
tions and do something about it. 

The general theme is that licensing 
of engineers is necessary for the wel- 
fare, safety, and well-being of the 
public with its manifestations taking 
on any form to fulfill this important 
obligation. 
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When there’s trouble reported in a control system, what do yq 


do first? 


In this article, author Finck tells you. 


—— ee 





He throws a |g 


of common ‘“‘bugs’”’ into a typical electronic control loop, and show, | 
vou the logical, step one-two-three way to quickly find and surely 


fix the trouble. 


And incidentally, he proves that electronics apd | 


pneumatics are much alike; if you can fix one, you can fix the other | 


Trouble Shooting 


Electronic Control Systems 


REFINERIES, CHEMICAL PLANTS, pumping stations, 
breweries, all depend on control instruments of one sort or 
another, to help in making a good, uniform product— 
instruments ranging from simple pressure gages to com- 
plicated analyzers. But, regardless of the instrument or 
combination, they all have one thing in common—the suc- 
cessful operation of the plant depends on instrument re- 
liability. And this reliability, in turn, depends on the abil- 
ity of the serviceman to keep them operating in top form. 

Usually, the only “help” an instrument man gets when 
something goes wrong in a process area is a phone call from 
the process operator: “They don’t work!” Naturally, the 
operator so reporting means that the instruments don’t 
work, and he may or may not be correct. Then, “Where to 
start?” is the next logical question for the instrument man 
to ask. But, it is only the first step toward actually solving 
the problem. Therefore, we wrote this article to help the 
serviceman find the trouble in an electronic control system 
by the quickest, surest way. 




















Pneumatic Device Electronic Device 
pilot valve, relay, amplifier 
or booster 
restrictor resistance 
capacity capacitor 
flapper & nozzle or flapper (or beam) 
baffle & jet and oscillating 

coil 

feedback bellows feedback coil 














Figure 1. Even the words used to describe the parts 
of pneumatic and electronic devices are similar. 


180 


by Fred P. Finck 


Service Manager, Industrial Controls Division, 
Manning, Maxwell & Moore, Incorporated 
Stratford, Connecticut 


PNEUMATICS AND ELECTRONICS ARE ALIKE 


Don’t let the word “electronic” scare you; after all ify 
compare the parts of a pneumatic transmitter or controller 
to an electronic device, you will see that they are moc 
alike (Figure 1). Also, look at Figure 2 to see how similt } 
the operation of a pneumatic transmitter is to an electronit | 
one. 


How Pneumatic Transmitters Work 


The output air pressure (Figure 2) depends on the 
spacing between flapper and nozzle. As pressure is appliel 
to the Bourdon tube (any other measuring element—tet 
perature, liquid level, flow, etec——would work the same), # 
force is exerted on the flapper which causes it to more 
As it moves closer to or farther from the nozzle, it causé 
the back pressure in the nozzle to change. In response 
this back-pressure change, the pneumatic relay changes 
output air pressure. Because only a very small flappe 
movement causes a full-range change in output presume 
the instrument must be stabilized; this is done by pet 
matic feedback. The output air is fed back to a bellm 
which is linked to the flapper. As output changes, 
air pressure in the bellows changes, and a second force 
developed on the flapper which balances the force ori 
produced by the Bourdon tube. This feedback force maké 
the instrument a stable force-balance device. 
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Figure 2. Comparison of their basic circuits shows that the operation of an electronic transmitter 


er (right) and is certainly no harder to understand. (left) is very like that of a pneumatic transmitt 


How Electronic Transmitters Work 


Now that we know how pneumatic transmitters work, 
let’s look at the electronic transmitter. The output current 
depends on the spacing between the beam and the oscillator 
coil (Figure 2). As pressure is applied to the Bourdon 
tube, a force is exerted on the beam which causes it to 
move. As it moves closer to or farther from the oscillator 
coil, it causes the electrical properties of the coil to change. 
This change is sensed by the amplifier and the output cur- 
rent changes. Again, since a very small motion of the beam 
causes a full-range change in output current, the instru- 
ment must be stabilized. Output current is fed back to a 
second, feedback coil, suspended in the field of a permanent 
magnet and free to move. This feedback coil is also linked 
to the beam. As output current changes, current in the 
feedback coil changes and a second force is developed on 
the beam which balances the force originally produced by 
the Bourdon tube. So, the electronic transmitter is also 
astable, force-balance device. 

The above comparison between electronics and pneu- 
matics is made because pneumatic instruments have been 
around a long time, and many servicemen are familiar with 
them. By comparing a relatively-new art—electronics 
with something familiar—pneumatics—some of the un- 
knowns are clarified. 


PLUG-IN SERVICE 


Some common faults that occur in electronic control sys- 
lems are: vacuum-tube failures, opened, shorted, or 
grounded wires in transmission circuits, etc. In servicing 
these electronic devices, you must remember that they are 
usually “plug-in.” (See Figures 3 and 4) That is, a 
defective unit can be rapidly replaced without upsetting 
the entire system. So, it is not necessary for the service- 
man to make a thorough engineering analysis of the com- 
plete instrument before he can have the process back “on 
stream.” Take advantage of this plug-in design in your 
service work—make it work for you. Never try to fix a 
Plug-in unit in the field; swap it for a tested standby unit. 
This gets the equipment back to work in the shortest time 
minimizing process down-time. 

Then, the defective unit which you removed is taken to 
the imstrument shop for repair, and fixed when you have 
time, and under ideal conditions, with all your tools, test 
*quipment and spare parts at your elbow. This more than 
justifies the purchase of a few additional units for spares. 
And vacuum tubes, resistors, capacitors, and other com- 
ponents, can be purchased at almost any radio store. 


A TYPICAL CONTROL SYSTEM EXAMPLE 
ae typical electronic control-system or “loop” we are 
s0ing to use as an example is shown in Figure 5. Now, any 


ie) P : 
a System must help in making a good, uniform 
uct. This article discusses the case where the pres- 
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Figure 3. Plug-in set-point unit. Note contacts on rear 
of printed-circuit card which automatically make and 
break all electrical connections as unit is inserted or 
removed from its case. 





Figure 4. Plug-in “guts” of the control unit. Can be 
readily exchanged for a tested stand-by unit in a few 
seconds, without interrupting or disturbing the process. 
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PROCESS AREA 


sure in a vessel must be held at some desired value. That’s 
it! That’s the purpose of this loop. The pressure trans- 
mitter, located on a tower in the process area, must pro- 
duce a signal which is a measure of the tower pressure. If 
the pressure does not coincide with the desired value (or 
set point), control action must occur which adjusts the con- 
trol valve and corrects the process pressure. 


How an Electronic Controller Works 


The comparison of actual process pressure with its 
desired value takes place in the set-point unit which is an 
integral part of the controller. The controller is mounted 
in a centrally-located control room and the signal from the 
transmitter is carried to it over two wires (Figure 5). 
From the controller, a corrected signal, which depends on 
the deviation of process pressure from the set point, is 
sent to the valve operator (again over two wires) which is 
located in the process area. . The valve operator, responds 


to this signal, moves the control valve to a position which 
causes process pressure to line up with the set point. 
manual control 


Also 


contained in the controller is a unit (see 







eer rs 
ot eee 






Contains 
control emplifier, and (left to right) set-point knob and 
scale, controlled-variable scale, valve-position indicator, 
and (lower right) manual-automatic transfer knob and 


Figure 6. A typical electronic control unit. 


manual-control knob. 
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CONTROL AREA 


Figure 6) which may be used to manually adjust the signi 
to the control-valve operator and therefore control th 
process “by hand.” 

In the system we have chosen for discussion, the iné- 
cating controller (Figure 6) is a single, compact unit whid 
provides the following functions: 

1. Indication of process 
pressure 


2. Indication and adjustment of process set-point 


3. Indication of control-valve position—a measure of 
the output of the controller 


variable, that is, proces 


4. Means for positioning the control valve manually 


5. Means for positioning the control valve aul 


matically 

The signals transmitted from the transmitter to th 
controller and from the controller to the valve operator ar 
low-level direct current. (Figure 5) 

The set point, manual control, and automatic contr 
units are plug-in devices and are easily replaced or inter 
changed with other units of like type. Removal of aly 
unit does not affect operation of the others. Provisions 
are also made for switching from “manual” to “automatit’ 
control, and vice-versa. 


HOW TO FIND “BUGS” QUICKLY 


A diagram showing the wiring between instruments & 
given in Figure 7. Many faults have been purposely it- 
cluded in this control loop. If you follow a logical, ste 
by-step trouble-shooting procedure, you can quickly isolate 
and correct them. And here we get back to the pill 
where the serviceman is told “The instruments don’t work” 
And if the loop of Figure 7 is turned on, it most assuredly 
won't work. 


Step i—Look for Obvious Troubles First 


The first logical step is to look for obvious defects such 
as wires being disconnected, power supplies turned off, & 
But in the case of Figure 7, none of the defects are 
pletely obvious. It is desirable, especially at start-up time. 
to be able to control the process manually if everything else 
appears hopeless. 


Step 2—Check Out Control Units 


The next step would be to check out the manual control 
units, valve operator, and the transmission lines to the 
operator. 
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Since transmission signals are low- 


uipment. Y 
deg a east, the serviceman should have a suitable 


Jevel direc 


rrent meter such as an inexpensive “Multi-Meter.” These 
cw 


can measure not only current signals, but also can 
eA jstance or voltage measurements. And they can 
- ae at almost any radio store. Also, because the 
be eel gent over wire circuits, the serviceman should 
signe “ring-out” or “buzzer” device for checking transmis- 
pony ce we are dealing with a pressure system, 


ion lines. Sin ; : , 
po gage is desirable for testing and calibration pur- 


he Other than the standard serviceman’s tools—screw- 
par pliers, etc.—these are the only gadgets needed to 


check an electronic control system. 


Be Systematic 
Proceed as follows and observe how the various faults 


are found. Be systematic—the order in which you check 
for trouble is important. Follow step-by-step methods, and 
be sure you've done each thoroughly before going to the 


next step. 


Step 3—Check Manual Control Section 

With the controller switch to “manual,” the valve posi- 
tion meter (which indicates output signal to the control 
valve) reads “off,” because of the defective manual control 
wit, By disconnecting one transmission wire from the 
output of the controller (see Figure 8), the manual section 
may be checked. In this way, the manual control unit is 
completely isolated from other instruments in the control 
loop. Note that the transmitter signal has no affect on the 
manual control unit, since it is switched to “manual.” In 
our case, the current meter would not show any change in 
output signal when the manual-control adjustment knob is 
turned. This indicates a defective manual control unit. 
Plugging in a new, tested unit solves your problem, and the 
current meter and valve position meter both should then in- 
dicate the output of the manual control unit. 


Step 4—Check the Valve Operator 

Next, you connect the transmission wire back to the 
controller output terminal. Now the valve position meter 
shows that a signal is being sent to the valve operator, but, 
when you go out to the plant area, you see that the control 
valve then does not move. That is because there is a path 
for current through the short circuit, so the current can’t 
reach the valve. But the poor serviceman doesn’t know 
this; he thinks that the valve operator is defective. But 
first let’s check to see if the signal is getting to the opera- 
tor. 


Step 5—Check for Short or Ground 

When you connect the current meter in series with one 
transmission line as shown in Figure 9, it won’t show any 
signal being sent to the operator. Your conclusion is, since 
the valve-position meter indicates a signal, and since you’ve 
checked the manual control unit and know it is okay, that 
there must be a path for current someplace and this can 
only be through a short circuit or ground in the trans- 
mission lines. 

_Then, use your “ring-out” to find and repair the fault. 
Now you think your problems are solved. But after you 
fix the fault, not only does the current meter not show a 
signal, but the valve-position meter now reads “off.” Woe 
18 me, where can the open circuit be? 


Step 6—Check for Open Circult 
Pw Aiprsa the transmission line to the valve operator 
r — gon by connecting the current meter as shown 
pe rod - Because the current meter does not show any 
en you connect it this way, and again because the 
ee unit is known to be okay, you can be sure 
line a an open circuit somewhere in the transmission 
mer a oo first installed, a few spare wires should have 
onal be n transmission cables so that defective wires 
pairing — aced rather than to go to the trouble of re- 
dinade to opt 80 much _ simpler.) Since you have 
‘stan ~ short circuits in these two wires, it would 
wists —. both of them. So you replace the two 
cnerater 1 e controller output terminals to the valve 
T terminals. Now, the control-valve stem does move 
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as the manual-control knob is turned. 
control loop is okay. 
that the loose connection was fixed when the original trans- 
mission wires were replaced. 
is okay too. 





Figure 7. Wiring diagram of connections between in- 
struments shown in Figure 5. Typical circuit faults are 
included to show how trouble-shooting is done. 





Figure 8. Step 3: disconnect one transmission wire 
to check manual section. 
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Figure 9. Step 5: connect current meter in series 
with one transmission wire to check for shorts or 
grounds between controller and valve operator. 





Figure 10. Step 6: 


this is the way you connect cur- 
rent meter to prove open-circuit in transmission line. 


This part of the 
What you don’t know however, is 


But the system works, so this 


Checking the Pressure Transmitter 


So far, by using simple, logical procedures, the manual- 


control section of the loop has been repaired. The next step 
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Figure 11. Step 7: with pressure applied to trans- 
mitter and current meter connected as shown, you can 
check out transmitter. 





you check transmitter transmis- 
sion lines the same way you checked lines to the valve 
operator. 


Figure 12. Step 9: 


is to have an indication of process pressure. By installing 
your test pressure gage in the pressure line leading to the 
transmitter, you’ve proved that there is pressure in the 


line. But the process meter in the controller should in- 
dicate it. The fact that it does not can be due to a number 
of faults. You should try the simplest ones first. Since 


you just finished some checks at the valve operator in the 
process area, you may as well stay out there and check 
the transmitter. This is logical. 


Step 7—Pressure Check of Transmitter 


Remember that the controller is still on “manual,” so 
anything done to the transmitter will not affect the manual 
control unit or current to the valve operator. Disconnect 
one transmission wire from the transmitter and connect 
the current meter as shown in Figure 11. With pressure 
applied to the transmitter, and no output signal indicated 
on the current meter, it is obvious that something is wrong 
with the transmitter. Then you read the instruction 
manual for the transmitter and, after a few tests, you find 
that the transmitter vacuum tube is defective and replace 
it. (This article does not include trouble-shooting informa- 
tion for individual instruments or components such as am- 
plifiers, recorders, etc. Refer to the manufacturer’s in- 
struction manual on these individual units). With the 
transmitter repaired, the current meter now shows a signal 
which is proportional to the process pressure shown on 
your test pressure gage. 


Step 8—Checking Correct Pressure Readings 


When you reconnect the transmission wire, you expect 
the process meter to show the true value of the process 
pressure. It doesn’t. Perhaps more transmission line 
trouble? So back to the control house you go to see if the 
signal is getting to the controller. 





Step 9—Checking Correct Polarity of Connections 
You check the transmitter transmission lines the Sams 
way you checked lines to the valve operator (gee 
12). When the current meter is connected in Series wig | 
the line from the transmitter to the controller ag show, 
it would deflect from the zero or “off” position, and 
of moving in a direction to indicate a signal from th 
transmitter, it would move in the opposite direction, 4 
indicate negative pressure or a vacuum at the transmitte 
Then you know that the input leads to the controller hare 
been reversed. Changing these leads back to the Proper 
connection on the transmitter causes the process Meter ty 





indicate correctly the true value of process pressure QS rey 
by your test-pressure gage. i 

Now, you have checked the complete control loop tel 
satisfactory operations on manual control; when you tan | 
the manual control knob, the process pressure changes ani | 
the valve position and process pressure are correctly jp. | 
dicated on the meters in the indicating control unit. 


Step 10—Checking Proper Automatic Control 

When you switch the loop to “automatic,” the outyy 
meter shows that the current to the valve operator suddeg) 
drops to zero and the control system loses control of 
process pressure. The pressure starts to rise to an» 
cessively high value. You should immediately switch by 
to “manual” to return the process to safe conditions, Ay 
you logically conclude from this that the automatic unit) 
the controller is defective which is the case in the syst 
we have chosen for our example. Plug in a new automa) 
unit and again switch the loop to “automatic.” This tim 
the pressure cycles up and down and never settles @ 
at the set point. You realize that this is due to improy 
control action adjustments—that is, proportional band, » 
set rate, and derivative or rate adjustment. So you adju 
them in the same way you would adjust any convention) 
controller. 


SYSTEMATIC TROUBLE-SHOOTING PAYS OFF 

Finally, you’ve got everything working properly and yw 
control instruments are performing their job—maintainix 
the process pressure where you want it. But, in ordert 
get everything back in line, you had to check practically 
everything in the control loop. And you did this by fol 
ing the logical, step-by-step procedures, which are brieh 
summarized below: 

a. transmission wires to the valve positioner and toth 
controller were found shorted and grounded, and® 
paired. 

b. the transmitter was found defective, and repaired. 

c. the manual and automatic control units in the ® 
dicating controller were found to be defective al 
replaced. 

As we pointed out, several defective components we 
removed from the original loop and replaced by spatt 
These defective units can now be taken to the instrume 
shop for repair—this is the beauty of “plug-in” desig# 
Then, by following the detailed instruction manuals # 
with each instrument, and by using the same fundamen 
techniques that a radio repairman would use, the shop? 
pair job on the defective unit can be easily done. 

Of course, no actual service job would be this tough 
because no actual control loop would ever have all the 
bugs we started with in our typical example. 











ISA Represented on North American Control Council 


On March 21st in Chicago was created a national coopera- 
tive organization designed to represent all major interests 
in measurement and automatic control in North America. 
Named the North American Control Council, its purpose is 
twofold— 

1. Cooperate in the organization and operation of an inter- 
national federation for automatic control. 

2. Coordinate professional meetings, conferences, sym- 
posia and joint meetings of American technical societies 
in the areas of automatic control. 

Dr. Robert J. Jeffries, ISA President-Elect-Secretary is 
ISA’s delegate. John Johnston, Jr., ISA Vice-president is 
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ISA’s alternate delegate. Johnson served, along with Je 
Hougen of AIChE, in drafting a preliminary constitutia 
and by-laws, which was presented to the international 
eration meeting by Rufus Oldenburger at Dusseldorf, @# 
many on April 25-26. Present at the Chicago meeting 
R. Oldenburger (ASME) chairman, Harold Chesil? 
(AIEE) vice-chairman, W. E. Vannah (ASME) Sec-tté 
J. Johnston (ISA), E. M. Grabbe (IRE), and Joel Hout 
(AIChE). SAE was also represented at the organizatli® 
meeting on Nov. 29, 1956. NACC agreed to accept the 
Foundation for Instrumentation Education and Researt® 
a fund-raising agency. 
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ENGINEERS’ NOTEBOOK 








Generally, discussions of fractionating-tower control stress the gadg- 


etry of control. 


Here is an authoritative discussion of fractionator- 


control schemes as related to the reaction itself and process economics. 


No unproved theory here. 


For the author tells you specifically 


which control scheme to use and which to avoid, based on his actual 
field experience in one of the largest and most modern refineries. 


Pressure Control of Light- 


Ends Fractionators. 


SINCE THE END OF WORLD WAR II, much useful in- 
formation has been published about control schemes for 
fractionating towers. In general, this literature shows an 
appreciation of fractionation from a chemical engineering 
standpoint. However, in discussions on tower-top pressure 
control, where many control schemes are possible, emphasis 
usually is placed on the gadgetry of control rather than on 
the control scheme as it relates to the process and the 
economics of operation. This is particularly true in tower- 
top pressure control schemes for “light ends” petroleum 
refining operations. 

In light-ends fractionation, hydrocarbon gas from prev- 
ious refining operations, such as catalytic cracking, is 
stripped of C, and C, compounds, which usually serve as a 
source of refinery fuel. The remaining material, mainly 
C, and C, hydrocarbon compounds, is sent as liquid to a 
series of fractionators so that it can be separated and sub- 
sequently used for liquid petroleum gas (LPG) and gaso- 
lines. The tower overhead streams are totally condensed 
and are used for reflux, product, or feed to subsequent 
fractionators. 


SEVERAL CONTROL SCHEMES POSSIBLE 


The question of how best to control tower pressure when 
there is no net gas make leads to several possible control 
schemes. The pressure may be controlled by: 


(1) a valve in the overhead gas line 
(2) a valve in the condensate line 


(8) controlling the cooling water flow rate to the con- 
densers 


(4) by-passing some hot gas around the condensers 
As I will discuss, there are good reasons why and when 
the first two methods should not be used and the latter two 
methods should be used. Supported by the results of our 
actual field experience, I present criteria for the design and 
Specification of top-tower pressure control schemes when no 
het gas make is expected. 


Method 1: Control Valve in Overhead Gas Line 


Tower-top pressure may be controlled by locating the 
control valve in the overhead gas line, as shown in Figure 1. 
This arrangement usually should be considered a second 
ee 


. . . 
Submitted by the New Jersey Section of ISA as First Prize Winning 
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choice to alternate arrangements because (a) the valve is 
larger, and (b) since the control valve in the overhead gas 
line takes presure drop, the partial condensation of the 
gas is done at a lower pressure. Thus, somewhat more 
surface area must be provided in the condensers. 

The third and most important reason why a control valve 
in the overhead line should be avoided, if possible, is that 


REFLUX 
—+ FEED O 
PRODWCT 


Figure 1. Control method No. 1: control valve overhead 
gas line. Avoid this—excessive valve force needed in 
winter. 
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Figure 2. Control method No. 2: control valve in con- 
denser outlet line. Avoid this—gives “sloppy” control. 


the force required to move the valve can become extremely 
high during winter months (low cooling-water tempera- 
ture) and when feed rates are below design. The high 
pressure-drops possible have resulted in sluggish pressure 
control, loss of suction in the reflux pump, and even loss of 
control in cases where valve operators were not specified 


to be suitable for these possible process conditions. This 
difficulty becomes more probable. as the tower pressure- 


level increases. 


Method 2: Control Valve in Condenser Outlet Line 


It is possible to control tower-top pressure by throttling 
the liquid flow from the condensers as shown in Figure 2. 
In effect, this produces a variable surface-area in the con- 
denser as the liquid level is raised or lowered by the 
throttling action of the valve. However, “sloppy” control 
results from the very-low process reaction rates, and in 
general, this method should not be considered. 

Method 3: Control Valve in Cooling Water Line 

As shown in Figure 3, it is possible to control the pres- 
sure of fractionating towers having no net gas production 
by regulating the amount of condenser cooling water. The 
regulation of the cooling water establishes a distillate-drum 
equilibrium temperature necessary to produce the required 
pressure. A cursory glance at this control scheme shows 
that very-close pressure control is not possible due to the 
inherent heat-transfer lag in the condensers. In practice, 
however, pressure control by this means has been entirely 
satisfactory. 


Figure 3. Control method No. 3: control valve in cool- 
ing-water line. Use only where overhead-gas tempera- 
tures are below about 120° F. 
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Control! method No. 4a: Hot-gas by-pay | 
Gas mixed with subcooled liquid before entry 


Figure 4. 
control. 
to drum. 


A consideration in selecting this control scheme is & 
maximum allowable water temperature. This value @) 
pends on (a) tube-side fouling rates in the condensers, ())/ 
desired unitrun length at design through-puts, and (¢) & 
type and history of the cooling water. For most applig 
tions, the maximum allowable cooling-water temperaty 
falls in the range of 110° to 120°F. For practical resuj 
zero approach temperature between cooling water w 
process gas can be assumed. This means that tower 
pressure control by cooling water regulation should be m 
sidered only when the temperature of the overhead g 
stream is less than about 120°F. i 

’ 


Method 4: Hot Gas By-Pass Control 


Hot gas by-pass as a means of controlling the pressur 
in towers having no net gas make has been 4 use) 
expedient for those services where control of the coolim) 
water is not feasible. At the same time, this is one of th] 
most misunderstood and misapplied control schemes, k} 
cause too much emphasis has been placed on the gadgeiy) 
of control and not enough on the factors that influem 
tower reactions. ; 

Pressure control by passing some of the overhead gi) 
around the condensers can be done in two ways: the @/ 
can be mixed with the subcooled liquid from the conden} 
prior to its introduction to the distillate drum (Fig) 
4), or the gas can be introduced into the drum separaley 
from the subcooled liquid (Figure 5). 

In the former case, the by-pass gas required is that whid 
will produce an equilibrium temperature in the drum ne@ 
sary to establish the desired tower pressure. In the latit 
case, the gas by-pass acts as a pressure blanket, and ®] 
amount required will depend on how much is condensed# 
the liquid-gas interface in the drum and at the upper Wil} 
of the drum. In the former arrangement one temperalit j 
exists in the distillate drum; in the latter there are @) 
temperatures, with a temperature gradient at the liquid# 
interface. 

(a) Mixing the Gas with the Liquid (Figure 4). It th 
hot gas by-pass is mixed with the subcooled liquid prior Wj 
their introduction into the drum, then a simple enthalpy } 
balance on the system will indicate how much gas the 
pass control valve must handle. This is quite fundamen) 
yet many hotlgas by-pass control valves have been sized 
handle 15%, 20%, or some other arbitrary portion of th 
total overhead stream. 

Example (refer to Figure 4): 

Assume total overhead hydrocarbon flow rate is 25,00 | 

lbs/hr at 150°F. Assume distillate drum temperait) 

required to maintain a tower pressure of 3 atmosphert 
is 100°F. Assume minimum (winter) cooling7#® 
temperature is 50°F. For practical results, zero 
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Figure 5. Control method 4b: hot gas by-pass control. 
Gas introduced into drum separately from subcooled 


liquid. 


proach temperature is assumed; thus, it is assumed 
that the subcooled liquid leaving the condenser is at 
50°F. If: 

H, Enthalpy of liquid at 50°F 129 Btu/lb 

H, = Enthalpy of liquid at 100°F 161 Btu/lb 

H, = Enthalpy of gas at 150°F and 3 atm 310 
Btu/lb, and 

x = Decimal percent of gas by-passed, 


II 


Then: 

(jx) H, + H,x H, 

Therefore: 

(1—x)129 + 310x 161. 
and x 0.177. 


Consequently, in this example, the hot gas by-pass con- 
trol valve would be sized to handle 0.177 x 25,000 lb/hr, 
or 4500 lbs/hr of the overhead hydrocarbon gas stream. 
(In practice, the control valve is sized to handle some- 
what more than 4500 lbs/hr to ensure that the valve 
will always be in a controlling position.) 

In at least one instance, when the subcooled liquid and 
the by-pass gas were mixed prior to their introduction into 
the drum, and when the required distillate-drum tempera- 
ture was over 200°F, severe shock condensation occurred. 
This was believed to have occurred because of either or all 
of the following factors: (1) large differential-temperature 
between the hot gas and the subcooled liquid, (2) large by- 
pass requirements (30% of the overhead stream), or (3) 
improper piping arrangement at the liquid-gas mixing 
point. Because of this, it is found expedient in all cases 
to use the hot gas by-pass arrangement wherein the gas 
and subcooled liquid enter the drum separately. 

(b) Gas and Liquid Entering the Drum Separately (Fig- 
wre 5). If the hot gas by-pass enters the drum separately 
from the sub-cooled liquid, then two temperatures will exist 
inthe drum. The by-pass requirements will depend on the 
heat transfer between the liquid-gas interface and between 
the drum and the atmosphere. In the extreme case, how- 
ever, the by-pass requirements can be no more than those 
which are calculated for the instance where a single equi- 
librium temperature exists in the drum. The design basis 
to use in sizing the hot gas by-pass control valve for this 
piping arrangement is to assume the theoretical amount 
a8 being the maximum. This has been substantiated in the 
field on a variety of light-ends fractionator applications. 

Two design points are made for this hot gas by-pass 
control method: 

(1) Since the gas by-pass requirements are contingent 
2 heat transfer between the drum and the atmosphere, 
rum and by-pass line should be insulated to minimize 
cae upsets, such as result from a sudden rainstorm. 
nd ae liquid line should enter the distillate drum 
the te may level in the drum for those services where 
oto = are submerged (located at grade) (Figure 

eason for this is that, if the subcooled liquid 
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Figure 6. Control method 4c: hot gas by-pass control, 
using two 2-way control valves to avoid rangeability 
prokiem. Considered undesirable and unnecessary. 


enters the drum in the relatively-hot vapor space, sudden 
condensation can occur. This increases the differential 
pressure between the condenser and the drum, causes more 
subcooled liquid to flow, and in a matter of seconds, the 
liquid leg can be sucked into the drum. This results in a 
tower presure upset. The possibility of this chain of events 
happening increases as the differential temperature be- 
tween liquid and gas increases I witnessed this event 
when the differential temperature was about 100°F. 

(c) Limitations of Hot Gas By-pass Control and Valve 
Rangeability As the overhead gas stream approaches a 
pure compound, and as the required distillate-drum tem- 
perature approaches the critical value, the hot gas by-pass 
method of tower-pressure control becomes unsatisfactory. 
The reason for this is that small changes in the cooling- 
water temperature can change the by-pass requirements 
many times, resulting in valve rangeability limitations. A 
thermodynamic review based on minimum and maximum 
cooling-water temperatures will show what the rangeability 
requirement is for each service. 

It can be shown that, when a valve around a 
control valve is opened, the working rangeability of the 
control valve is decreased. Since a single, hot gas by-pass 
control valve around a condenser has been thought to be 
akin to this arrangement, process designers have specified 


2-way control valves (Figure 6) or one, 3-way control 


by-pass 


two, 
valve to avoid a rangeability problem. 

This is undesirable and not needed, because: (1) the 
pressure drop in the second valve (or the condenser port of 
the 3-way valve) might require more condenser surface 
area, due to condensation taking place at a lower pressure 
level; and (2) a careful inspection of the hot gas by-pass 
control scheme will show that it is not akin to the example 
in rangeability limitation. In fact, the hot gas can be con- 
sidered to be a non-condensable gas (such as natural gas) 
coming from an entirely different source than the frac- 
tionating tower. Our experience has shown that only one 
control valve, located in the by-pass line, is sufficient to 
give satisfactory fractionating-tower top-pressure control. 


CONCLUSIONS 
proper selection of tower-top 
contingent on the chemical 
economics involved in the fractionation. For petroleum 
light-ends where no net gas make is expected, 
pressure control by regulating the overhead condenser cool- 
ing water flow rate or the hot gas by-pass around the con- 
denser have been shown to yield good results. The choice 
between the two depends on the type and history of the 
water and the overhead tempera- 
overhead-stream composition and 
location and piping 
-ontrol scheme 


The 


schemes is 


pressure control 
engineering and 


towers, 


condenser cooling tower 
ture. In th 
thermodynamic properties, condenser 
arrangement, all 
is to be properly designed and specified 
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Rocking the Boat. Here in Spe 
Gyroscope Company's Marine i, 
vision laboratory are simulated tel 
yaw, pitch and steering charactes) 
tics of any submarine hull. Equpt 
ment is used in development ¢ 
automatic and feather-touch conta | 
systems for diving, flying submerge | 
and surfacing, that will be usede} 
the six ‘‘Albacore’’-Class atom 
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cubit'’ — man's first standard of measurement, 
and its subdivisions were based on the width of 
Pharaoh's fingers and palms. The wooden work- 
ing cubit (right) was checked monthly against 
the black-granite master cubit which was kept in 
the Pharaoh's palace. (From ‘The Story of 
Measurement’, the Do ALL Company, Des 
Plaines, Illinois) 


subs to be built in 1957. 
' 
First Bureau of Standards. The length of the 
Pharaoh's forearm determined that of the ‘royal p ‘ 
4 








You Were There. TV audiences were “there = 
30,000 feet above George Air Force Base, Vi} 
torville, California — thanks to a KINTEL \ 


oe °. att 
Labs.) miniature TV camera, as a convait f¢ 





terceptor plane broke thru the sound barre 
Event was featured on a recent NBC Wide 
Wide World" telecast, highest live TV ed 
cast ever attempted. Here L. Schlicht, KINIE 


field engineer, installs camera in fighter comm 
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Automatic Gage. Ultrasonic thick- 
ness gage (left) is measuring thick- 
ness of cut being removed from 
work in turning lathe, and recording 
result on Varian strip chart recorder 
center). The output signal from the 
Vidigage, made by Branson Anstru- 
ments of Stamford, Connecticut, is 
accurate to 5/100 of 1%. It can 
actuate alarms or signal lights when 
hand-set high or low tolerances are 
exceeded, and can be used to auto- 
matically control the machining pro- 


cess. 






Student-Built Reactor. C. H. Marsh (left) instru- 
ment maintenance chief, AEC Savannah River 
Plant, listens intently as Fulbright scholar Jack 
Rapaport, from the Institute of Nuclear Physics, 
Santiago, Chile. explains operation of fast neu- 
tron detector. Rapaport developed and built the 


detector as master thesis project at University of 
Florida Department of Physics. Subcritical reactor 
is one-third scale operating prototype designed 
and built by Florida U Engineering Department 
students, a featured exhibit at the ISA Nuclear 
Conference in Atlanta, April 10-12. 
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100 Light Years. Ralph Cordiner, president of 
General Electric, turns key which lights a replica 
of Thomas Edison's first incandescent electric 
lamp. Due to improved materials and tech- 
niques, such as ductile tungsten, developed by 
Dr. William Coolidge (left) director — emeritus 
of GE research, this lamp has a life expectancy 
of over 100 years. Dr. Guy Suits (right) vice 
president and research director looks on. 
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An important new agency for advancing the engineering science of instrumenta- 
The Foundation for Instrumentation Edu- 
What will it do? 
These and many other questions about FIER have been 


asked by people both from within and without the field. They are answered 
in this short, informative article by the Foundation’s Executive Director. 


tion and automatic control is here: 
cation and Research. Why was it conceived? 
function with ISA? 





How will it 





A Foundation for Our Field | 


On September 18, 1956, during a pre-view Press Con- 
ference for the J/th ISA Annual Instrument-Automation 
Conference & Exhibit in New York, ISA President-elect- 
Secretary Dr. Robert J. Jeffries rose before the reporters 
and announced the launching, through Society funds, of a 
non-profit Foundation for “stimulating, guiding, and sup- 
porting programs of education and fundamental research 
in the field of instrumentation.” Questions from the news- 
papermen and editors were particularly searching. “Why 
a Foundation?” they asked. “What will it do that is not 
being done by existing agencies? Will it simply be another 
means to increase the sale of instruments?” 

Dr. Jeffries answered the questions with skill, and the re- 
ports which later appeared in print were friendly and in- 
formative. But there was still a “wait and see” attitude 
which could be answered only by future performance of the 
Foundation itself. 

Today the Foundation for Instrumentation Education and 
Research is a going affair and most of its vague aspects 
have been resolved through experience and self-criticism. 
This article, then, will attempt to answer the questions of 
those who are still unclear about its purpose and scope. 


Why a Foundation? 


First of all, just what is a Foundation? F. Emerson 
Andrews in his book, Philanthropic Foundations, defines 
it as “a nongovernmental, nonprofit organization having a 
principal fund of its own, managed by its own trustees or 
directors, and established to maintain or aid social, educa- 
tional, charitable, religious or other activities serving the 
common welfare.” The important thing to remember about 
this definition is that a Foundation manages a fund to serve 
the common welfare. In other words, it is implied that a 
Foundation will not lobby or work for the interests of a 
specific group—but that it will be objective and altruistic in 
its activities. , 

When leaders in the ISA started thinking of a Founda- 
tion several years ago they had this broad, responsible 
vutlook very much in mind. The field of instrumentation 
and automatic control, they reasoned, was extremely vital to 
the future growth and security of our economy. Yet there 
were already serious signs of weakness in this field— 

1—-Young people were not being attracted into the field 
in required numbers to service its needs. 

2——Our educational facilities were inadequately staffed for 
and poorly oriented to this new engineering science. 

3—-Too little basic and fundamental research was being 
done to explore the full potentiality of the field. 

What was needed, they resolved, was a fund-raising, 
project-planning agency which could enlist support from 
both within and without the field to attack these weak- 
nesses at their roots. In short, a Foundation for Instru- 
mentation Education and Research. 


How Did It Get Started? 


While the Society started studying the possibilities of a 
Foundation as early as 1951, it took four years to bring 
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by Lloyd E. Slater, Executive Director  : 


Foundation for Instrumentation Education and Resear 


New York City, New York 


its thoughts to a head. Below is a brief history of eves 
since 1955: 

September 18, 1955 . .. A Commission of 21 leaders) 
industry and education appointed during ISA annual me 
ing to formulate plans for the Foundation. 

September 18, 1956 ... Report of the Commission accept 
by ISA Council of National Delegates and an initial ga! 
of $40,000 to the Foundation made by the Society. 

December 5, 1956 ... First meeting of Board of Trusts 
of Foundation—appointed by the Commission—held in Ma 
York City. Mr. Rex Bristol elected President, Dr. C2 
Jolliffe, Vice President, and Mr. R. G. Croft, Secretay 
Treasurer. Dr. R. J. Jeffries joined these officers as a mm 
ber of the Executive Committee of the Foundation. 

January 10, 1957 First meeting of the Executir 
Committee in New York City accepted the appointment# 
Mr. L. E. Slater as full-time Executive Director of the Fou 
dation and authorized him to establish offices in New Yai 
City. 

February 18, 1957 .. . The Secretary of the State of Nw 
York signed its Certificate of Incorporation and the For 
dation became a legal entity. 

February 25, 1957 ... First corporate organizational me 
ing held by the Board of Trustees in St. Petersbim 
Florida. 

March 11, 1957 . . . Foundation opened its first office? 
527 Lexington Avenue, New York 17, N. Y. 

March 20, 1957 . . . Executive Committee met in Fount 
tion office to launch four specific projects and plan the fit 
fund-raising campaign. 


Where Will it Function? 


As the Foundation Trustees deliberated over the mal 
specific proposals for projects advanced by both ISA m@ 
bers and other organizations, it became clear that mos 
acceptable ideas would have to be directed, at least initial. 
to one of three basic areas: 

1—Training technical manpower 

2—Advancing the science 

3—Exposing the science to other fields. 

Broadly speaking, projects for training technical m® 
power would be concerned with developing needed 
teaching aides (i.e. films, models, ete.) and curriculum # 
instrumentation for technical training schools. ; 
schools could be post-high school institutes, military | 
grams, manufacturer “customer” schools, and use? 
facilities. In other words, the Foundation would ) 
to help any school train properly-qualified people to 
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Most responsible people in the field of instrumenta- 
tion have acted in some way to spur interest towards, 
focus attention on, even to solve individual problems in 
education and research in our field. All very good— 
put it’s been a bit like shooting at an elephant with 
pirdshot. What has been lacking is organized action— 
an “elephant gun” that can demolish specific targets 
in a massive hunting ground. How will the Founda- 
tion act like an “elephant gun” and hit its targets? 
Obviously, there is only one way to explain how any- 
thing works: a block-diagram—that ubiquitous tool of 
the instrument and control engineer—must be used. 

First, let us draw the diagram for our basic process: 
the conversion of material (or Foundation project dol- 
lars) and energy (or project manpower) into product 





(or results). Consider Figure 1 this basic process 
MATERIAL 
(or $94) 
4 
PROCESS PRODUCT 
a - (or Foundation Project) ~ (or results) 











Figure 1 


diagram. “Product” in any endeavor is a result of the 
interplay and conversion of material and energy under 
a carefully arranged condition of balance. If there is 
unbalance between incoming energy and material 
under the existing parameters of the process there can 
be a slow-down, even a complete stoppage of opera- 
tions ... and no resultant product. 

Many past projects—with aims similar to those of 
FIER—have slowed down and stopped because of this 
unbalance between funds and manpower; either 
through a “drying up” of these quantities, or their im- 
proper application. FIER will cope with these pitfalls 
of poor project design and administration by using 
the most powerful “tool” of the field it represents: 
the understanding and techniques of automatic process 
control. 

Let’s see how the Foundation, working with the 
ISA, will administer a typical project as a “controlled 
system.” We all know that the object of any control 
on @ process or system is to obtain the best and most 
product under an ideal economic balance of energy and 





HOW THE FOUNDATION WORKS 





material. Let us now redraw our block diagram of 
Figure 1 as the controlled system of Figure 2 with the 
ISA and FIER as “controllers.” 

































































ee >—{ FOUNDATION 
aaa < TRUSTEES 
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control valve? 
Figure 2 


Control of a process or project requires a thorough 
knowledge of its parameters—the so-called structural 
and environmental factors which determine operating 
conditions. A typical project may be the development 
of a standardized text for a vocational school course in 
instrumentation. Knowledge of the man and his 
needed curricula, type of school facilities, etc., would 
then form the parameters of the project and an ISA 
group, measuring these parameters, would supply and 
control the flow of needed project manpower. 

Successful automatic control of a process or project 
also requires a thorough, continuous assay of its re- 
sults—a so-called quality and yield measurement of the 
product: In our typical project, the “results” would 
be the issuing of a suitable text-manuscript and, per- 
haps, the contracting for its production through a com- 
mercial printer. The Foundation trustees—a seasoned 
group of business, engineering, and educational leaders 
—will form the “prohe” for this measurement and reg- 
ulate the inflow of project dollars. Funds to the 
project would thus be controlled with a realistic eye 
towards expected results. 

To remove the danger of two independent control 
loops on the project—and possible ruinous oscillation— 
the two “controllers” will be interconnected in a sort 
of “cascade” control. This interconnection—or two- 
way line of communication—will permit any precon- 
ceived “set point” in either controller to be “re-set” for 
an optimum ratio between energy, materials, and re- 
sults. 








operate and maintain instrumentation and automatic con- 
trol systems. 

The second area, “advancing the science,” takes in the 
need for more basic research and more creative scientist- 
engineers in the field. Foundation projects would include 
specific grants for post-graduate research and study and 
donations for basic and fundamental research by non-com- 
mercial organizations. The projects could also include 
those which encourage university courses emphasizing an 
understanding of the principles of instrumentation and 
automatic control. 

In “exposing the science to other fields,” the Foundation 
would attempt projects to arm other disciplines with the 
powerful tools and techniques of instrumentation. These 
Projects would usually involve “cross fertilizing” clinics 
— leaders in both fields, and Foundation-sponsored 

OW-up of results. They also could involve specific grants 
for needed research. 


What Will It Do? 


a . the Specific projects the Foundation now has 
ae active consideration offer the chance for progress in 
ree functional areas. Two of them are directed at 
‘echnical training: 
1~A project to help update the ISA’s Technical Training- 
Outline and encourage its widespread distribution 
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and use by technical institutes and user and manufacturer 
training schools. 

2—A project to sponsor a series of basic educational 
films, perhaps produced at the National Bureau of Stand- 
ards, on the fundamentals of measurement—aimed for use 
before technical school, society and college audiences. 

At least one project is directed towards advancing the 
science: an outright grant for an ISA Fellowship to a 
graduate student for thesis work at one of our universities. 
It is expected that similar grants will be made elsewhere as 
funds become available. 

One forthcoming project is definitely aimed at “cross 
fertilization”: a two-day round-table clinic between a group 
of top instrument designers and a similar number of medi- 
cal-biological research scientists. The object of this clinic 
will be to explore the potential of modern instrument tech- 
niques for updating the “tools” for diagnosis now carried 
in the familiar black bag by the family doctor. Grants 
may be administered by the Foundation to finance any 
needed basic research which may be suggested by this 
clinic. 





Editor’s Note: At this point Mr. Slater declined to list any more of the 
proposed Foundation projects in view of their tentative nature and reliance 
on funds which have yet to materialize. However, to keep our readers aware 
of FIER activities the JOURNAL has asked Slater to contribute a column 
each month. Look for his *“‘Foundation Feedback’’ in the June issue 
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p> Bills Affecting Engineers 


interest to 
into 


The following bills of 
engineers have been introduced 
this session of the U. S. Congress. 


Supply of Engineers 


Established programs to facilitate 
the procurement of scientists and 
technicians for the armed forces. 
(H.R. 560) 

Established a Commission on Utili- 
zation of Manpower in the United 
States. (H.R. Res. 30) 

Provide a system of scholarships for 
persons of unusual ability in certain 
sciences. (H.R. 1976) 

Establish a Joint 
Scientific Research. 


Committee on 
(S.J. Res. 17) 


Aid to Education 


Provide for loans to enable needy 
and scholastically-qualified students to 
continue post high school education. 
(H.R. 95, 390, 615, 821) 

Deduction of $1,200 on the income 
tax of parents of each dependent in 
college for each year of attendance. 
(H.R. 195) 

Provide a partial tax credit for 
certain payments made to a public or 
private educational institution of high- 
er education. (H.R. 231, 103) 

Provide a 30% credit against the in- 
dividual income tax for amounts paid 
as tuition or fees to certain public 
and private institutions of higher 
education. (H.R. 490, 712, 765, 1064) 

Establish a program of financial aid 


to students in higher education. 
(H.R. 620) 
Provide that certain tuition pay-- 


ments be treated as charitable con- 
tributions. (H.R. 645) 

Allow a deduction for income tax 
purposes of certain expenses incurred 
by the taxpayer for the education of a 
dependent. (H.R. 808) 

Authorize the Secretary of Health, 
Education, and Welfare to make loans 
to assist students in pursuing courses 
at colleges and universities in the 
United States. (H.R. 1211) 

Establish a program for the insur- 
ance of loans made to assist students 
in the pursuit of higher education. 
(H.R. 2015) 

Allow an additional income tax ex- 
emption for a dependent child who is a 
fulltime college student. (S. 175) 

Provide for loans to individuals for 
the purpose of enabling them to obtain 
a college or university education. (S. 
191) 
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p> Engineers Aren’t “Squares”’ 


A recent Purdue University study of 
high-school students’ attitudes toward 
engineering or science as a career 
shows that a large majority of the 
15,000 students questioned plan to pass 
up such careers. Among their rea- 
sons: scientists (1) cannot raise a nor- 
mal family; (2) don’t have time to en- 
joy life; (3) are all a little “odd”; (4) 
are willing to sacrifice the well-being 
of others to further their own inter- 
ests; (5) you can’t be a scientist and 
be honest; (6) there’s something 
“evil” about scientists. 

But teenagers so planning to shun 
engineering careers in the belief that 
scientists are all “odd ducks” had bet- 
ter take a closer look. Results of a 
personality survey of its scientific 
staff, just completed by Bausch and 
Lomb, Rochester, New York, show 
that today’s scientist is neither sinis- 
ter nor “square.” They are just nor- 
mal, intelligent, men and women with 
highly-specialized educations. Says Dr. 
Howard S. Coleman, B & L’s research 
and engineering vice president, “the 
survey lays to rest notions that every 
scientist is either an absent-minded 
professor or a malevolent genius. Our 
study certainly fails to confirm the 
opinion of the students questioned by 
Purdue. The survey proves that, at 
B & L at least, scientists are pretty 
typical of the ‘guy next door.’ No 
family life? Of the 160 B & L scien- 
tists questioned in our survey, 80% 
are married, 68% own their own 
homes, and 66% have children.” 

“Both the scientists and their fami- 
lies prefer steak, roast beef, and chick- 


en, in that order as their favorite 
meal. Picnics, games and travel were 
rated as top family activities. Of 


those eligible, 94% voted in the last 


election, 75% are church members, 
and 56% attend church regularly. 
Nearly all of the home owners at- 
tempted at least one do-it-yourself 


project last year, ranging from paint- 
ing one half of the house, to tiling and 
bookcase-building. How much more 
normal could family life be?” Cole- 
man asked. 

Most valuable information from the 
study was that most B&L scientists 
originally chose technical careers be- 
cause of an interest at an early age in 
some specific scientific field, such as 
nature study, chemistry, weather, math 
and electronics. But idealistic reasons 
— “to obtain natural truths” and “to 
help the progress of civilization: — 
were few and far between. 


p> Recruiting German Engines, 


Dr. H. H. Woerdemann, Presider 
Magnetic Research Corporation, lal 
Angeles, has recently returned fro, 
trip to Western Germany, where hen 
cruited 10 top electronic scientists 
engineers for work in his 
Dr. Woerdemann stated: “Amerie 
industry will find no solution toy 
own severe manpower shortages } 
looking to Europe for engineers, } 
lack of engineers in Germany is even 
bit as acute as it is here.” Furth 
more, the German government inh 
with disfavor on attempts of ol 
nations to recruit German techpiq) 
people, and has recently restrigs 
newspaper advertising for such » 
sonnel, if the place of employment) 
outside Germany. 


Also, German engineers can @ 
their employment only at quarter) 
intervals during the year, and me 
give six weeks’ advanced notice, Ho 
ever, says Dr. Woerdemann, the grt 
est deterrent to outside recruiting} 
that German engineers are conla 
with their way of life in Germay 
Salaries, working-conditions, and » 
portunities are good; personal red 
nition and prestige is high. Saidh 
Woerdemann, “European scientists a 
engineers believe that their type? 
work is conducted on a much high 
professional plane in Germany thai 
the United States, and that in Bump 
they enjoy greater prestige.” Howew 
the superiority of the American stat 
ard of living has proved a convincit 
argument. 





Dr. Woerdemann revealed that & 
advertisement in a German technltd 
publication cost $35.00 and brought? 
replies, all from highly-qualified # 
ple—“a marked contrast with our@ 
mestic recruitment advertising co 
which often run several hundred @ 
lars per hire.” 


Dr. Woerdemann observed that 
man business and industry is going 
out for automation, and he saw a@ 
pletely-transistorized digital compute 
which had been brought up @ hb 
hardware stage. But again, he 
the United States is setting the pee 
in automation. Years ago, when It 
ing in Germany, Dr. Woerdem® 
worked in the development of varil® 
electronic, guidance, control and 
metering systems for the V-2 rocket # 


Peenemunde, as assistant to Profes#) 


Barkhausen and Wolman. 
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Max T. Nigh and Ivan W. Schmitt, 
(right) subcommittee chairman of the 
ISA Pipe Line Committee of the Trans- 
portation Division, announce that their 
committees are now being organized 
for maximum cooperation with pipe 
line companies and control equipment 
manufacturers for a solution to the 
ever growing instrument and control 
problems facing the pipe line industry. 
Any one interested in serving on these 
committees is invited to write to T. C. 
Schroeder, Chairman of the Committee, 
at Union Switch and Signal Co., Swiss- 
yale, Pa. 

Once a representative group is or- 
ganized it is planned to immediately 
establish a priority list of subjects to 
be considered by the two subcommit- 
tees for study and action. Acting as co- 
ordinating agencies, these subcommit- 
tees are interested to serve the pipe 
line industry by bringing together 
those concerned with problems of meas- 
urement, telemetering, control, testing 
and operation. They hope to contrib- 
ute to better ways in which users can 
evaluate what their needs will be, and 
how to specify their instrument and 
control needs in terms so that instru- 
ment manufacturers will be able to 
supply equipment to meet these needs. 

They hope to promote greater use of 
dynamic analysis of complete pipe line 
systems as a means for better solving 
control problems. The committee 
solicits cooperation with the American 
Gas Association and American Petro- 
leum Institute on problems of meas- 
urement and control. Members of the 
Pipe Line Committee are T. C. Schroed- 
er, Chairman; Max T. Nigh; Ivan W. 
Schmitt; J. F. Conneran, Arabian 
American Oil Co.; Fred S. Jones, Com- 
munications Supt. Platt Pipe Line Co.; 
and Joseph Purvine, Cities Service 
Pipe Line Co. 


Transportation Division pauses from 
their work at the National office for a 
Journal photo. Representatives from 
various committees of the Division 
met in Pittsburgh on March 22. Left 
to right, Ivan W. Schmitt of El Paso 
Natural Gas Co., chairman of the Gas 
Pipe Line subcommittee; Carl Cau- 
field, of Borg-Warner Central Research 
Lab, chairman of the Automotive 
Equipment Committee; J. J. McDon- 
ald of CEC, Director of the Transpor- 
tation Division; Ted C. Schroeder of 
ee Switch and Signal, chairman, of 
Fp Committee; and Karl Walk- 

of GM, chairman of the Aircraft 
Equipment Committee. 
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1. W. Schmitt M. T. Nigh 
El Paso Service Pipe 


Natural Gas Co. Line Co. 


Ivan W. Schmitt, newly appointed 
chairman of the Gas Pipe Line 
Subcommittee of the Transporta- 
tion Division. Mr. Schmitt is senior 
engineer in the Research and De- 
velopment Dept. of El Paso Natural 
Gas Co. After graduation from 
Texas A & M with an ME degree 
he went to work for A. J. Boyton & 
Co. as a field engineer. In 1953 he 
joined El Paso Natural Gas Co. in 
the technical services division. He 
is a member of ASME. 


Max T. Nigh, chairman of the Li- 
quid Pipe Line Subcommittee of 
The Transportation Division. Mr. 
Nigh is an Engineer Senior Grade 
in the Engineering Dept. of Service 
Pipe Line Co. A graduate of the 
University of Nebraska in ChE, he 
has been actively engaged in con- 
trol engineering for many years, 
more recently concerned with 
“main-line” centralized control and 
systems design. He is Secretary 
of the Tulsa ISA Section, a member 
of AIChE and NSPE. 





New Organization 
Terminology Announced 


For better communications and clari- 
fication of ISA organization structures, 
the Executive Board has recommended 
for adoption by the National Council 
a new organization terminology. 

What were formerly known as Divi- 
sions are now to become Departments 
or the major organization subdivisions 
under the Executive Board, namely: 

President’s Dept. 

Past President’s Dept. 

Finance Dept. 

General Relations Dept. 

Technical Dept 

Industries Dept. 

Standards and Practices Dept. 

Each department is supervised by a 
member of the Executive Board. In 
the case of the first four Departments, 
the major groups under each are 
termed Departmental Committees and 
their heads are designated as Depart- 
mental Committee Chairman. 

In the case of the latter three De- 
partments, the major groups under 
each are termed Divisions. and their 
heads are Divisional Directors. The 
major groups serving in a division are 
termed Divisional Committees, and 
their heads are designated as Divi- 
sional Committee Chairman. 


Sacramento Section 
Chartered 


ISA now has 88 chartered sections. 
District TIX V-P Robert L. Galley pre- 
sented a National ISA Charter to the 
Sacramento Section on April 10th. This 
Section was organized on February 
28th with 34 members. All good wishes 
for a successful year ahead go to Sec- 
tion President Vincent Barth and his 
fellow officers and committeemean. 





193 








A report on the National Nuclear Instrumentation Conference 








and 3rd Southeastern Instrument Exhibit, Atlanta, April 10-12. 





Conducted tour of research and test sections of Lockheed Aircraft’s Marietta 
plant drew this large crowd, standing before the C130 structures-test area. 


ISA Serves the Nuclear Instrument Field 


The tremendous progress of nuclear 
instrumentation was demonstrated by 
the enthusiasm and interest shown by 
attendants at the Atlanta nuclear con- 
ference, by the quality and number of 
papers read and by the extended, and 
often heated, discussion which fol- 
lowed many sessions. Many a meeting 
evolved into two- and three-man de- 
bates continued in lobby corners, ele- 
vators, and at lunch tables. 





Said Dean Joseph Weil to the 
opening session: “If we at this 
conference could just help to 
erase from the public mind the 
terrors of Hiroshima and build 
appreciation for the usefulness of 
nuclear energy, we will have per- 
formed a great public service to 
mankind.” Weil heads the ISA 
Nuclear Instrumentation Division 
which staged the Conference. 
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Noteworthy was the complete ab- 
sence of talk about war-time uses of 
nuclear processes. Here could be found 
no material for the _ scare-headline 
news that has become so associated 
with nucleonics in the public minds. 
This was a peacetime conference of ci- 
vilian scientists and engineers explor- 
ing the great benefits which nuclear 
reactions are bringing to industry, sci- 
ence and medicine, for all mankind. 





Whitney Matthews (right) 
points out the “star dust” ero- 
sion-sensing element on model of 
Vanguard satellite to ISA presi- 
dent Justice Vollbrecht (left) 
and keynote speaker Dr. John A. 
Swartout, Deputy Director, Oak 
Ridge National Laboratories. 


Matthews is Head of Applica- 
tions Branch, Solid State Divi- 
sion, U. S. Naval Research Lab. 











First of its Kind 


The Atlanta conference was the if 
of the “National” type to be held} 
ISA. It showed. splendidly, how thi 
new-type National meeting can elt 
tively serve one specific communityé 
interest in the instrument field 1 
brought, too, the first high-level 
event of national importance to one@ 
our middle-sized cities—an event # 
tracting 241 conferees from every 
portant nuclear activity in the U. §. 

The conference was conceive 
planned and executed under ISA's ™ 
clear Industry Division 7G directed} 
Dean Joseph Weil, College of Engine? 
ing, University of Florida. That i 
did an outstanding job was evidence! 
from the almost unanimous urging 
attenders that the Nuclear Instrume 
Conference become an Annual ® 
event. 


Opening Session 


The conference was opened with#® 
invocation by Past-President Rove 
Sheen. Mike Dailey, Chairman of® 
Atlanta Section Host Committee wa? 
ly welcomed the conferees to his ctf. 
Dean Weil developed the history # 
man’s fuel and energy sources up # 
the nuclear present, pointing out 
even in the fuel-rich USA, fuel® 
states like Florida stand to rem 
their industrial prowess through # 
clear power. 

Dr. John A. Swartout, Deputy ® 
rector, Oak Ridge National Laborato 
sounded the conference keynote ## 
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(Left photo). Exhibit drawing most general attention was that of Union Carbide 
Nuclear Company featuring three scale models of Oak Ridge reactors. Here John N. 
Fox of UC’s public relations department explains model to Herman Guinn, director 
of Atlanta Boys Club. (Center photo). Authors got together at breakfast to get instruc- 
tions from Dick Pond (standing) vice president of ISA Industries Department. Left to 
right: R. K. Adams, Jack Mahony, J. J. Lewis, E. W. McDaniel, Dean Joseph Weil, Justice 
Volibrecht. (Right photo). Dr. Walter H. Zinn, (left) General Nuclear Engineering Cor- 
poration, listens to question put by ISA president J. Volibrecht (right) on the Argonaut 
Educational Reactor exhibited by Argonne National Labs, as Dean Weil looks on. 


he said, “A vast program lies ahead Non-Destructive Testing,” John N. Wil- Thomas Co., Atlanta, Leslie Co.; Jo 
with (nuclear) associated instrumen- son of duPont hinted that proper non- Calcio, application engineer, Mason- 
tation requirements, many of which destructive testing could have pre- Neilan; Norman Lieblich, vice presi- 
we now can scarcely visualize.” Dr. vented some of the troubles exper- dent, Kieley & Mueller Co., Bernard A. 
Swartout brought out a unique fact: ienced by the nuclear submarines Nau- Artz, Knoxville district manager, 
although many industries have ad- tilus and Sea Wolf. The program com- Fischer & Porter Co.; Wm. Christian, 
yanced into instrumentation until they mittee is sincerely congratulated on sales engineer, Barton Instrument 
can no longer do without it, the nu- the high quality of all the papers read Corp. and the Fisher Governor Com- 
clear industry is the first that, from at the Atlanta conference. pany. Each student received from ISA 
the start, has been impossible with- a serviceable ring-binder to hold his 
out instruments—if indeed radiation j 7 clinic brochures and notes. Comple- 

Maintenance Clinic tion certificates will be mailed to all 


itself would even have been discovered 
who attended all four mainte- 


without them. (For a full text of Dr. A unique feature of the 28-session men 
Swartout’s talk see page 16A.) maintenance clinics was that they nance sessions. 

were held in the exhibit booths them- 
Technical Sessions selves. Thus, an unusual variety of Exhibit 

equipment was ready at hand for dem- 

The program committee, under onstration and teaching. The clinic The exhibit was the third such An- 
Chairman W. J. Ladniak, Daystrom was held while the exhibit was closed. nual event sponsored by the ISA Atlan- 
Nuclear Division, gathered 25 papers Instructors and companies’ giving ta Section. While 4 of the 85 exhibits 
unusually high quality dealing with classes were: John T. Aldrich, Assist- were devoted to nuclear instruments, 
all important phases of nuclear instru- ant Sales Manager, Brooks Rotameter the rest were purposely designed to 
mentation—reactors, industrial proces- Co.: R. G. Thomas, of Abernathy- interest instrument people from all 


ses, health, education, and nuclear- 
medical. 

Drawing heavy attendance were 
papers reporting for the first time full 
details, just cleared by AEC, on in- 
strumentation of the Oak Ridge re- 
actors. W. F. Mruk, of Union Carbide 
Nuclear Co., explained and fully illus- 
trated the controls of the Oak Ridge 
Research Reactor. Questions brought 
out that the control was complicated 
by changes in the nuclear-chamber 
period of reactivity with changes in 
control-rod position. R.K. Adams and 

S. Lisser, Oak Ridge National 
Laboratories, in discussion following 
their paper “Instrumentation of the 
Chemical Plant for the HR Test,” re- 
vealed that, since the process is com- 
pletely blind, the condition of pump 

rings is told by microphones at 
each bearing and a loudspeaker in the 
operating center. (These papers are of 
such interest that they will shortly 





be Published in the ISA Journal). In maintenance clinic held in exhibit booth, R. G. 
oes his well-attended presen- Thomas, Atlanta representative for Leslie Valves, explains 
Jon Instrumentation for Nuclear how to set zero of Leslie self-actuated temperature regulator. 
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a rh i 


industries, steel, petro- 


Southeastern 
leum, gas, pulp and paper, power and 


textiles. However, many exhibitors 
were pleased that the unhurried at- 
mosphere of the show gave them 
plenty of time for really satisfactory 
interviews with nuclear engineers— 
men often hard to see at the security- 
controlled activities where they work. 


The special exhibits presented to in- 


terest nuclear’ instrument people 
proved popular with everyone. Union 
Carbide Nuclear Company showed 


large, exact, color-coded models of the 
Oak Ridge Homogeneous Reactor Test 
(see photo), the HRT Chemical 
Processing Plant, and the OR Graphite 
Reactor. The University of Florida 


Papers were followed by in- 
tense discussion periods. Here 
author W. F. Mruk listens in- 
tently to a question from the 
floor regarding instrumentation 
of the Oak Ridge Research 
Reactor. 


of Brooks 
Maintenance 


Aldrich shows detail 
rotameter to his 
Clinic class. 


« Assistant Sales Manager John 


displayed a one-third scale operating 
model of their educational sub-critical 
reactor, designed and built by the En- 
gineering Department. The US Naval 
Research Laboratories exhibited the 
earth satellite containing the latest 
instrumentation. And Argonne Na- 
tional Laboratories showed a model of 
the Argonaut Educational Reactor, 
now been built by Daystrom Nuclear 
Division. 


Plant Tours 

A crowd of almost 100 enjoyed a 
smoothly-conducted tour of instrumen- 
tation for the research and test facili- 
ties at the Marietta, Georgia, plant of 
Lockheed Aircraft Corporation. In a 


Frost, Tripp, Sprague Nominated for ISA Offices 


The ISA National Nominating Com- 
mittee met in Chicago on April 6 to 
nominate members for three offices on 
the Executive Board which will expire 
this October 31st. The committee under 
chairmanship of Albert F. Sperry an- 
nounces the following nominations: 


President-Elect Secretary 


Jack Frost 
Corn Products Refining Co. 
Chicago, Ill. 


Vice-President, Industries Department 


Dr. Ralph Tripp 
Grumman Aircraft Engineering Corp. 
Bethpage, Long Island, N. Y. 


Vice-President, General Relations 


Department 


Phil Sprague 
Hays Corp. 
Michigan City, Ind. 


Jack Frost is a pioneer member of 
ISA, having served on the Executive 
Board and on many committees during 
the early years of the society. He is 
likewise a pioneer in the field of in- 
strumentation and automatic control, 
having served in many engineering 
capacities in his long tenure with Corn 
Products. ISA is indeed fortunate to 
secure the services of Mr. Frost. 


196 


Ralph Tripp has been active in na- 
tional and New York Section affairs for 
many years. As chairman of the D-14 
Aeronautical Subcommittee he was in- 
strumental in organizing the ISA Na- 
tional Flight Test Symposium. He was 
the leader in organizing the Long 
Island aeronautical group of the New 
York Section, and was recently elected 
Vice-President of District I. Dr. Tripp 
has been with Grumman since 1942. 


Phil Sprague made his entry into 
ISA activities as a member of the So- 
ciety Structure and Planning Commit- 
tee and the Finance Committee. He 
has been chairman of the SS & P Com- 
mittee for the last three years. In 
these key positions he has been close 
to the many problems of society or- 
ganization and finance and is well 
qualified to step into Executive Board 
supervision of the General Relations 
committees. Mr. Sprague was recently 
elected President of The Hays Corp. 


Present at this nominating meeting 
were: Albert F. Sperry, Chairman; 
Warren Brand and Porter Hart, Nom- 
inators-at-large; Eliot R. Hill, Nomina- 
tor Dist. I; R. G. Quick, Nominator 
District II; R. R. Webster, alternate 
Nominator Dist. IV; E. Roy Meyers, 
Nominator Dist. V; J. B. McMahon, 
alternate nominator Dist. VI; E. R. 
Evans, Nominator, Dist. VII; John V. 
Opie, Nominator, Dist. VIII; A. Car- 
penter, alternate nominator Dist. IX. 


visit to Georgia Tech, their study 
designed subcritical reactor was shop 
in action, with its $40,000 instrume 
tation which was obtained from Ap 


Included were demonstrations ¢ 
Tech’s two high-speed digital op 
puters—the Univac ERA 1101, and 
IBM 650. 

From every angle—technical, map 
tenance, exhibit, social, ladies’ acti; 
ties—this event was a stimulating a 
pleasant experience. 


Proceedings of the ISA 1957 Nucl»! 


Instrumentation Conference are f% 
sale; quantities are limited. Prig 
$3.50 to ISA members, $5.00 to othen 
Address Mrs. Elsey Johnson, ISA, ij 
Sixth Avenue, Pittsburgh 22, Pa. 


RP17 Wants Volunteer 


E. A. Heckler, 
Decatur, Alabama, Chairman of t 
Recommended Practices Committe 
RP 17, Sampling Systems for Proces 
Analyzers, is interested to recruit pr 
sonnel for service on his committe, 


As engineers and technicians in th} 
process industries know, stream analy | 


sis is one of the most rapidly growim 
aspects of measurement and contr 
Proper sampling systems design is t 
key to successful measurement. Thé 
RP 17 Committee affords an excellet 
opportunity to crystalize the best ides 
for formulation of recommended prt 
tices in this field. Write 
Heckler. 


ISA Transportation 
Division in SAE Meeting 


Carl Caufield of Borg-Warner, al 
Chairman of the Automotive Equ? 
ment Committee of the Transportatitt 
Division announces that his commil# 
is cooperating at the June 2-7 meetilf 
of the Society of Automotive Engine® 
in Atlantic City. His committee 
present papers at the Ride And Gi 
fort Measurements Meetings. 
members have been accorded 
status at this meeting, being ad 
at SAE fees and receiving special 
rates during the meeting, which 
be held at the Chalfonte-Haddon 
Those planning to attend should 
early for hotel accommodations 
indicate ISA membership. 


ISA Jowns 


Chemstrand Corp, | 
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» Professionalism in Instrumentation 


by Dr. Robert R. Jeffries, ISA President-Elect Secretary 


The complex and highly technical aspects of instrumenta- 
tion and automatic control have brought this rapidly ad- 
vancing technology into professional prominence. This re- 
view of the responsibilities and obligations of professionals 
offers food for thought to instrument and control engineers. 


Professionalism is a concept of conduct and environment. 
A professional offers a service, based on knowledge and 
ability, within a framework of business and moral 
ethics, to a purchaser, similarly bound by codes of 
conduct and accepted practices in the business relationship. 
The professional recognizes a responsibility and an obliga- 
tion—first to his client, and second to his field. 

The concepts of professionalism are well-established in 
several areas. Law, medicine, and various types of con- 
sulting engineering, are prime examples of fields in which 
the public and the practitioners recognize, and have come 
to expect, a professional business relationship between the 
client and the practicing professional. Many legal pro- 
visions have been established which define the bounds of 
activity and responsibility which are permissible and legiti- 
mate, Mutual confidence exists, in general, with respect to 
the moral and ethical aspects of the business relationship. 
Within the concepts of professionalism, doctors and law- 
yers, in particular, have fostered the growth and service of 
their fields. They have contributed to the development of 
educational facilities, codes of ethical conduct, services to 
the needy, and in general, upgraded the quality of services 
offered, and enhanced the confidence and esteem with which 
they are regarded by all. These professionals, usually op- 
erating as self-employed practitioners, are established, un- 
derstood, and accepted by most people, as part of our busi- 
ness and social structure. 


Professionalism is a Concept 


“Professionalism is a concept of conduct and environ- 
ment.” Specific opportunities abound in the course of a 
day’s operation in any plant, by nieans of which the em- 
ployer and employees can cultivate a professional climate. 
Management can make its professionals part of the manage- 
ment team in fact, by bringing them into the planning, 
evaluating, and administrative facets of those phases of the 
business in which they are engaged. They can encourage 
and support the employee in kis versonal efforts to advance 
himself and his profession: empi%yees can identify them- 
selves more closely with the best interests of the business 
by becoming more objective in their work. 


A Professional Offers A Service 


“A professional off-rs a service, based on knowledge and 
ability, and provized within a framework of business and 
moral euiics.” This states that fundamentally a practicing 
Professional serves his employer. His capacity for service 
is a result of knowledge and ability. An individual acquires 
knowledge and develops his abilities as a result of his total 
experience. It is quite immaterial by what means the 
knowledge and abilities are acquired. It so happens, of 
a that the technical content of most areas of profes- 
Yoo Practice is so complex today, that it is virtually 
ma to get into a field in a capacity which will pro- 
the j © opportunities for experience which would qualify 
~e ndividual for professional practice in that field, without 
a education as a background on which to build. 
ma this background should be varies between the dif- 
a Professional fields and changes continually within 

¥ one professional field. How this required “educational” 
oo is acquired—through formal courses in an edu- 
~n nstitution, through self study at home, through 

Ployer-conducted courses, or even via personal contact 
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and exposure in the course of work, professional societies, 
or howsoever—is immaterial to the fundamental principle 
that the practicing professional must have it in order to 
provide a professional service. 

Legal professional-licensing procedures and examination 
requirements are expressions of an effort to find ways of 
certifying as to the minimum competences of would-be pro- 
fessional practitioners. Because an appropriate “education” 
in the constituent sciences and skills of the profession is 
essential to practice, and because successful completion of 
formal, recognized educational programs is a convenient 
implication of effective assimilation of background knowl- 
edge, considerable stress is placed on formal education in 
most professional licensing requirements. 

In addition to the above legal establishment of “stand- 
ards” of qualification to practice professionally, there is a 
body of “regulations” concerning ethical practices which 
have been evolved by the practicing professionals them- 
selves. The Hippocratic oath in medicine is probably the 
most widely quoted example of voluntary acknowledgment 
of obligation and compliance in the sphere of professional- 
ism. In the field of engineering the Engineers’ Council for 
Professional Development has done much to codify and 
bring recognition to the ethics of professional engineering. 


Responsibility and Obligation 


“The professional recognizes a responsibility and an 
obligation—first to his client, and second to his field.” A 
doctor’s first obligation is to his patient, regardless of race, 
color, ability to pay, or previous relationship. A lawyer's 
obligation is to the welfare of his client within the bounds 
of the law. So too the self-employed engineering profes- 
sional must be dedicated to the interest of his client—even 
though his objective recommendations may be detrimental 
to his immediate personal interest. Ethical professional 
practice never condones making work at the expense of a 
client and for the betterment of the professional. The prac- 
ticing professional in industry must live by the same code 
of ethics as his self-employed counterpart. 

All professionals have an underlying obligation to con- 
tribute to the growth of their field. This they do by 
personal contributions to its fundamental sciences and 
technologies—through their own continuing education and 
application of new knowledge—and through their assistance 
to others, exchanging information with their colleagues, 
imparting knowledge to their juniors, contributing to the 
establishment and maintenance of educational activities, 
and everseeking to secure the levels of competence and 
ethics in their profession. 

The ideas expressed above constitute, eventually, a frame- 
work of definition of what is professionalism and an at- 
tempt to establish a series of principles which characterize 
professional practice. It is manifestly clear that the in- 
dividual professional has much to gain from a broader un- 
derstanding and adoption of professional relationships. 
These benefits are not won—they are earned. 

In the whole field of instrumentation, embracing as it 
does, scientific and industrial measurements, computation 
and control, there are thousands of professionals (legal 
variety) and non-professionals (legal variety) who, in 
aggregate, are living, practicing, and making available to 
others the opportunities of self-education, increased recog- 
nition, and greater service to client and self, which are 
inherent in the principles that characterize professional 
practice. The individuals involved span activities and in- 
terest in the physical, biological, and engineering sciences. 
It is obvious that our sciences and technologies are breed- 
ing a new type of professional—the instrumentation pro- 
fessional, and the Instrument Society of America can be 
proud of its contributions, to date and in the future, to his 
education, development, and recognition. 
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| ExecDirector’s Diary 





With the expanding plans for in- 
creased membership, for increased 
services to Sections and to members, 
and for increased recognition of ISA’s 
work, we have during the past 2 years 
added to the staff in Pittsburgh. 

Stories about these new men have 
appeared in various issues of the ISA 
Journal. Since this Diary is a sort of 
communications medium on Society 
plans as they relate to the work of the 
National Office, I thought it timely to 
present here the following memoran- 
dum recently released to our National 
and Section Officers: 

To expand the services and activi- 
ties of any enterprise requires an ex- 
pansion in its organization. ISA dur- 
ing the past 2% years has initiated 
moves to strengthen its total organiza- 
tion. We have increased our volun- 
teers—the number of officers, the num- 
ber of departments, divisions, and com- 
mittees. We have also increased the 
number of key people in the National 
Office so that these could team up with 
the volunteer organization in planning 
and putting into action the expanded 
services which are being projected. 

In November 1954 when I came to 
the ISA office, the key people consisted 
of Charles Covey, Ruth Helbling and 
Elsey Johnson. Since that time, our 
expansion of the Journal required add- 
ing George Hall and Bob Scott. When 
we started to expand our technical ac- 
tivities by creating new industry di- 
visions, and by increasing the pro- 
grams from that division as well as 
from the Recommended Practices and 
Technical Divisions, we felt it neces- 
sary to add Herb Kindler to assist the 
Divisional Vice Presidents. Our plans 
to improve relationships with present 
and prospective members and to widen 
recognition of ISA among manufac- 
turers, users, educators, etc., required 
that we add a specialist in this work 
and we employed Stu Distelhorst. 

These additions to our National 
Office staff come only after consulta- 
tion and approval from our Executive 
Board and Finance Committee. It is 
important to mention that these in- 
creases in payroll as well as the in- 
crease in clerical staff were sustained 


without jeopardizing our surplus. Each 
item was carefully budgeted. In fact, 
the additions in our National payroll 
have helped produce a surplus in the 
past 2 rears, equal to the total surplus 
which was attained during the pre- 
vious 9 years. Our investment in per- 
sonnel is paying dividends in expanded 
services and in our finances as well. 
With one eve on our needs for better 
and more ISA programs, and with the 
other eye on our financial resources, 
we can see ahead for our Society the 
earlier attainment of our educational 
and other service goals. What is 
equally important, we are building a 
competent organization in the head- 
quarters to plan and continue the ex- 
pansion and services of ISA. 

So that you can be familiar with 
your National Office organization, I am 
listing the departments and the key 
people, together with a condensed de- 
scription of their responsibilities. Feel 
free to contact any of us by mail, or 
in person, on matters pertaining to our 
respective duties. As time permits 
we hope to visit more of our Sections 
than we have in the past to become 
better acquainted with our mutual 
problems and projects. 


GENERAL MANAGEMENT 
W. H. Kushnick, Executive Director 


General direction of all National 
Office activities formulates long range 
plans: for expansion of membership 
and Sections; for increased education- 
al, exhibit and publications activities; 
for added services to Sections, mem- 
bers, advertisers and exhibitors. As- 
sists the Executive Board, National 
Officers, National Committees and Sec- 
tions in executing approved projects. 
Nevelopes and administers the So- 
ciety’s budgets and financial activi- 
ties. Assists the President in planning 
for the official meetings of the Council 
and Executive Board; in coordinating 
the activities of the National Officers; 
and in interpreting and applying the 
Constitution and By-Laws, and the 
policies of the Council and Executive 
Board. 


ISA JOURNAL 

Charles W. Covey, Editor, George A. 
Hall, Jr., Assistant Editor, Robert R. 
Scott, Art & Production. 


Editing and Publishing ISA Journal, 
Promotion of Advertising Sales, Pro- 
motion of Subscriptions, Supervision 






of Advertising Representatives 
tion Correspondents, Circulation 
Auditing. 


MEMBERSHIP RECORDS — PuBi: 
CATIONS SALES — PURCHASINg 
Mrs. Elsey Johnson, Assistant to Exes 
utive Director. Ernest Egyed, Super 
visor. 

Membership and Section Reconiy 
Membership Billing and Collection 
Reproduction and Mailing, Pure 
and Inventory Control, Publication 
Sales and Collections. 


ACCOUNTING 

Mrs. Ruth Helbling, Bookkeeper 
Bookkeeping and Banking. Payp 

and Personnel Records, Accounts Py. 

able and Receivable, Section Refuyy 


MEMBERSHIP & PUBLIC 
RELATIONS 
Stuart D. Distelhorst, Director 
Promotion of New Membership; 
New Sections, Retention of Old Me 
bership, Publicity and Public R& 
tions, Liaison with Sections & Natio) 
Committees. 


TECHNICAL PROGRAMS 


Herbert S. Kindler, Director 
Technical assistance in programmig 


for all ISA National Confereng 
Clinics, Symposia, etc. Liaison wil 
all ISA Industry, Technical, a 


Standards and Practices Departmen 
Divisions and Committees, includiy 
liaison with other technical societis 
in joint programs with ISA. Supe 
vision of all conferences, etc., whid 
are the responsibility of the Natio 
Office. 

EXHIBIT MANAGEMENT 

Fred J. Tabery (under contract), & 
hibit Manager 

Sale of Exhibit Space, Publicity d 
Exhibit and Conference, Exhibit Ma 
agement, Conference Rooms and Fath 
ities. 

The Foundation for Instrumentatit 
Education and Research is omitit 
from this list because it is now? 
separate corporation to which & 
contributes funds. Its full-time Exe 
tive Director, Lloyd Slater, is @ 
ployed by the Foundation and report 
to its President (Rex Bristol) ant® 
its Trustees. The Foundation’s oft 
are in New York City. 


Bit Kecadewtth 





Certificate Awarded Novak. 


tices Division. 


Jeffries. 
April 11, 1957. 


ISA president Justice Vollbrecht 
(right) presenting a leather-framed certificate of appreciation to 
Al Novak, retiring chairman (1951-57) of the Recommended Prac- 
The certificate read in part: “In testimony of the 
Instrument Society of America’s appreciation for his leadership in 
advancing the arts and sciences related to instruments and con- 
trols”, and was signed by president Volibrecht and Secretary 
Ceremony occurred at the Atlanta Nuclear Conference 
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“Systems Approach”’ is theme for 1957 ISA 


Instrument-Automation Conference & Exhibit 


In keeping with the advancing sys- 
tems approach to the solution of prob- 
lems in measurement and control, the 
12th Annual ISA Show will bring to 
the instrument and control world the 
latest information from foremost 
authorities on all major aspects of in- 
strumentation for systems control. Un- 
der the direction of Jack Johnston of 
duPont and vice-president of the ISA 
Technical Department, a new approach 
has been taken in programming the 
papers for the 1957 Cleveland Confer- 
ence. In short, it is a broad approach 
to common problems of instrumenta- 
tion in all industries — with all papers 
integrated to the theme. The purpose 
is to present the current state of in- 
strumentation equipment and_tech- 
niques, newest important trends, and 
an overall concept of measurement and 
control. 

The 12th Annual ISA show in Cleve- 
land will be the largest event of its 
kind in the world. There is no better 
place to bring yourself up-to-date on 
instrumentation equipment and con- 
cepts. 


Lennon Heads Host Committee 


In their usual fine fashion, members 
of the Cleveland ISA Section are pro- 
viding the leadership and manpower 
on the scene for a successful event. 
Plans are well underway. Fred Lennon 
of Crawford Fitting Co. is General 
Chairman and F. S. Hoag of B. F. 
Goodrich Research Center is Executive 
Chairman. Following are chairmen of 
the various Host Committee functions: 
Ladies activities, Mrs. Margaret Karns, 
Clarke H. Joy Co.; Banquet, A. E. 
Ehrke, A. E. Ehrke & Co.: Tours, B. B. 
Farmer, T. I. Equipment Company; 
Publicity, D. P. Haag, Crawford Fitting 
Co.; Sessions Properties, O. G. Hudson, 
Jr, Clark Goodman Supply Co.: Con- 
ference Registration, M. M. McMillen, 
Thompson Products: Reception & Hos- 
Pitality, F. B. Miller, Republic Flow- 
meters Co.; Members Relations, R. J. 
Benson, Process Valve & Equipment 
Co.; President’s Reception, R. Tozier, 
NAC.A-Lewis Flight Propulsion Lab. 


Largest Exhibit in History 


Based on reports from Fred J. 
Tabery, Exhibit manager, the 1957 
Cleveland ISA Exhibit will be the big- 
sest in ISA history — bigger than the 
1956 New York Show at the Coliseum. 
Visitors can expect to find the latest 
instrument and control equipment on 
the market, for instrument manufac- 
turers generally recognize the Annual 
ISA Exhibit to be the foremost. in- 
strument exhibit in the world. 


Integrated Conference Program 


Unlike previous ISA programs, the 
Sessions are not simultaneous, 
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thus affording registrants the oppor- 
tunity to attend every yession during 
the five day schedule. Only two clinics 
and workshops are scheduled at the 
same time as other sessions. On Sat- 
urday and Sunday preceding the con- 
ference a Systems Workshop will be 
conducted to orient and introduce the 
subject to be covered during the follow- 
ing week. Chalmer Jones; Daystrom 
Systems Div., is general chairman of 
this event. 

Dr. Simon Ramo of Ramo-Woold- 
ridge will be the conference keynote 
speaker on Monday (Sept. 9th) morn- 
ing, covering the history, development 
and application of systems engineering 
techniques. 

The Tuesday sessions will cover Re- 
search and Development aspecis and 
will be keynoted by Dr. Gordon Brown 
of MIT. Seven papers are scheduled 
by top authorities in their fields cover- 
ing measurement, data handling, spe- 
cial new equipment, continuous stream 
analysis and control. 

Wednesday sessions will be con- 
cerned with performance and applica- 
tion. Dr. Cuthbert Hurd, vice-presi- 
dent of IBM will keynote these ses- 
sions. Six speakers are scheduled to 
discuss problems and techniques in 
applying equipment from a systems 
point of view. 

Thursday offers six sessions on the 
economics of systems engineering. 
These will cover optimizing equipment 
design, cost factors, management’s atti- 
tude toward systems engineering, and 
justification for selection of equipment. 

Friday morning is scheduled for a 
panel discussion to summarize and re- 
cap the weeks’ sessions. Gerard Piel 
of Scientific American will be mod- 
erator. 


Data Handling Workshop 


In keeping with tradition, the 1957 
Data Handling Workshop is expected 
to attract top interest at the Cleveland 
ISA Show. Under direction of Neil M. 
Blair of Panellit, the committee has ar- 
ranged a top flight two day program, 
Sept. 9 and 10. For Monday (Sept. 9) 
are scheduled nine industry or vertical 
sessions — aircraft and missile, wind 
tunnel, flight propulsion systems, proc- 
ess industries, power, meteorological, 
nuclear, medical, and geophysical ex- 
ploration. For Tuesday (Sept. 10) are 
scheduled nine functional or horizontal 
sessions — oscillographic and photo 
data reduction, data transmission and 
storage, analog-to-digital and digital-to- 
analog converters, real time digital 
computer applications, real time analog 
computer applications, transducers, 
data for human consumption, manage- 
ment data, and validity and error de- 
tection and checking. Tuesday after- 
noon is planned for a general! session 





where highlights and summation from 
previous sessions will be presented. 


Computer Applications Clinic 

This event is scheduled on Saturday 
and Sunday Sept. 7 and 8 preceding the 
conference opening date. It will fea- 
ture a series of lecture-demonstration- 
discussion sessions to be conducted by 
computer manufacturers. These ses- 
sions will be repeated five or six times 
so that registrants can attend each ses- 
sion. Dr. Irving Lefkowitz of Case In- 
stitute, Chairman of the Clinic, points 
out that these sessions will deal with 
applications of computers to problems 
faced by the instrument engineer. Use, 
rather than design features and hard- 
ware will be the theme of this clinic. 


Analytical Instruments Clinic 


As in previous years, the Analytical 
Instruments Clinic will consist of a 
series of lecture-demonstration-discus- 
sion sessions by instrument manufac- 
turers covering the more common types 
of commercially available analysis 
equipment. Under the direction of 
James J. Shipman of B. F. Goodrich 
Co., the clinic will be run for two days, 
September 7 and 8 at Fenn College in 
Cleveland. 


Instruments Maintenance Clinic 


Designed exclusively for the mainte- 
nance mechanic and technician, this 
always popular ISA Show Clinic will 
be held on Saturday and Sunday Sept. 
7 and 8 preceding the conference and 
exhibit. Eighteen sessions are sche- 
duled with instruction and demonstra- 
tion by leading instrument manufac- 
turers. The 1957 clinic will be under 
the direction of Francis Ely of Indus- 
trial Rayon Corp. 


Rubber and Plastics Instrumentation 
Conference 

Members of the Akron ISA Section 
have scheduled a special conference on 
instrumentation in the rubber and 
plastics industries for Thursday Sept. 
12th during the 12th Annual ISA Show 
in Cleveland. Dr. D. R. Davis of Gen- 
eral Tire and Rubber Co. is Chairman 
of the conference committee. Topics 
of special interests include industrial 
gaging, analytical instruments for the 
rubber and plastic industries, non-de- 
structive testing, radioactive measure- 
ment systems, training personnel, and 
special application problems. 





MAKE YOUR HOTEL 
RESERVATIONS EARLY 


Write directly to: 

Louise D. Perkins, Director 
Cleveland Housing Bureau 
511 Terminal Tower 
Cleveland 13, Ohio 


Indicate that you will attend the 
12th Annual ISA Instrument-Auto- 
mation Conference and Exhibit, 
Sept. 9-13, 1957. 


ISA headquarters hotels are the 
Statler and the Cleveland. For a 
complete hotel reservation form 
with details and rates write to 


Fred J. Tabery, Exhibit Mgr. 
3443 South Hill St. 
Los Angeles 7, Calif. 




















* meeting previews 


Program Announced 


for National Telemetering Conference 


Committee chairman Larry Garden- 
shire (ISA) for the seventh Annual 
National Telemetering Conference, to 
be held in El Paso, Texas, May 27-29, 
has just released the full program. 
Says Gardenshire: “Where else in the 
world can telemetering people go to 
rub elbows with other users of the 
most advanced equipment?” Last 
year’s conference drew over 800 peo- 
ple; this year’s registration may top 
1000. The conference is cosponsored 
by IAS, AIEE and ISA. 

Gardenshire plans to make the most 
of nearby White Sands—Holloman 
proving ground and range. There will 
be a field trip through White Sands, 
where the latest in missiles is fired— 
no clearance required. This will be 
equivalent to a review of all that’s 
modern in telemetering techniques. For 
those already familiar with the prov- 
ing grounds, an alternate panel dis- 
cussion (classified) will be held en- 
titled “Where Are We Going in Tele- 
metering.” 

It is anticipated that several news- 
worthy developments will be revealed 
by such high-level speakers as Major 
General John P. Daley, director of 
Army’s Special Weapons Division, and 
Dr. E. H. Krause, vice president of 
Ford Motor’s Aeronutronics Systems, 
Inc. 

In the following program, a stream- 
lined presentation will be used. Auth- 
ors will summarize their printed 
papers, relating only the latest de- 
velopments in a personalized way. 
Floor questioning will be encouraged 
to stimulate fast-moving sessions. By 
the prerelease of published papers, 
conferees will be able to preselect 


those sessions of most interest to 
them. (Preprints available at regis- 
tration). 


MONDAY, MAY 27 


Satellite Missile Instrumentation, N. Mathews, 
Naval Research Laboratory 

Transducers, A. P. Gruer, Sandia Corp. 

Panel Discussion: Telemetering Techniques 
in Aircraft Flight Testing, P. J. Sehnert, 
Edwards Air Force Base, Chairman. 

Industrial Telemetering, W. E. Phillips, Leeds 
and Northrup. 

Mechanical and Environmental Aspects of 
Packaging, A. D. Middleton, Sandia Corp. 


WEDNESDAY, MAY 29 

Antennas, Receiving and Transmitting, Bert 
Bitner, Gulton Industries. 

Electronic Components, W. J. Mayo-Wells, 
Engleman and Company. 

Panel Discussion: New RF Carrier Frequen- 
cies J. Lee, Department of the Navy. 
NOTE: This panel discussion is classified 
and open only to those previously cleared 
by White Sands Proving Ground. 

New Systems, Joe Koukol, Caltech-Jet Pro- 
pulsion Laboratory. 

Automatic Data Reduction, H. B. Riblet, Johns 
Hopkins University. 

The large Instrument exhibit, re- 
quiring two floors of the Hotel Cortez, 
will include equipment from virtually 
all makers of telemetering devices. 

Social events will include a chuck- 
wagon dinner, a Ladies’ style show, 
and opportunity for attenders and 
their families to visit Juarez and 
Chihuahua, Mexico, El Paso’s inter- 
national neighbors to the south, over 
the long Memorial-Day weekend 
which follows the Conference. 

For programs, hotel reservations 
and advanced registration, address 
National Telemetering Conference, 
Hotel Cortez, El Paso, Texas. For 
clearance to the two classified sessions 
address Intelligence and Security 
Officer, White Sands Proving Grounds, 
New Mexico. 


Program Additions to ISA. National 
Conference on Instrumental Analysis 


In addition to the program given 
in the April ISA Journal (page 158), 
a provocative Medical-Electronics ses- 
sion has been planned which includes 
the following papers: 

Instrumentation of the Gibbon Heart-Lung 


Machine, Raymond N. Lazinski, Fischer and 
Porter Company. 


Automatic Control of Anesthesia, R. G. Bick- 
ford, Mayo Clinic. 


A Transistor Electroencephalograph with d-c 
Response, Franklin T. Offner, Offner Elec- 
tronics Corporation. 


Spectral Analysis of Heart Sounds, George N. 

Webb, Johns Hopkins Hospital. 

Other additions to the program an- 
nounced in April’s Journal are: 
Development of the Hersch Galvanic Cell Oxy- 

gen Analyzer, Baker, Combs, Zinn, Wotring 

and Wall. 


Analytical Instruments Clinic: Lira-Type In- 
frared Analyzer, Mine Safety Appliance Co. 
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Saturday, June 15, the last day of 
the Conference, will be devoted to an 
Analytical Instruments Clinic. A\l- 
though each of the seven 2% hour 
clinic sessions will be repeated three 
times, attendance is limited — regis- 
ter now! 

The symposium and clinic will be 
held at the University of Chicago, 
June 13-15. For program and regis- 
tration write to: ISA Director of 
Technical Programs, 313 6th Ave., 
Pittsburgh 22, Pa. Hotel accommoda- 
tions are available either near the 
University or downtown in the 
“Loop.” For reservations, state loca- 
tion preference and write to ISA 
Housing Bureau, Chicago Section, 703 
Fisher Bldg., 343 So. Dearborn, Chi- 
eago 4, Illinois. 





Vollbrecht to Addreg 
Fluid Control Insti, 


The Greenbrier Hotel, White § 
phur Springs, W. Va., will, on me 
9 and 10, house the 1957 spring 
ing of the Fluid Control Ing 
Presiding over sessions will] be pres. 
dent, John C. Koch, Conoflow Con. 
and vice president Dean E, 

A. W. Cash Co. An evening dime 
meeting will be informally 

by Justice Vollbrecht, ISA preg 
Wm. Garey, publisher of Control fy 
gineering will also speak. Speaker 
and subjects of a panel discussion yy 
be: Neil Skinner, Hoffman Spee 
Management in Small Business; 
Hurlburt, Jr., Automatic Swi 








Building a New Plant; Fred 
General Controls Co., Problems 
port Sales. Recreation in 
formal banquet and a golf tow 
with the Leslie Company cup 
Contact R. McCormack, Aut 
Switch Co., Florham Park, Ny 


Case Control Co 


As a service to instrument 
trol engineers who find their t 
background inadequate for k 
the problems of increasing com 
posed by the new automation 
niques, Case Institute of Technolog 
offers especially-planned summa 
courses in process control theo 
Two, 3-week sessions will be ha 
June 10 to 28, and July 15 to Augw 
2. College degree in science or@ 
gineering is required. Instruction» 
cludes lectures, laboratory, and 
tems-analysis and round-table dis» 
sions. Instructors will be Dr. D.? 
Eckman, Dr. Irving Lefkowitz, Leste 
Goodman, J. F. Sandelein and othes 
Fee of $425 for each session coves 
tuition and housing. 

Send applications and inquiries & 


Director of Special Programs, Ca} 


Institute of Technology, 10900 Buell 
Ave., Cleveland 6, Ohio. 


Michigan U 
Computor Courses 
To keep engineering, scientific a 
management people informed abit 
the powerful new techniques made 
available by scientific advances, & 
University of Michigan announces i 
this summer, the following courses 
interest to instrumentation engine 
Automatic Control, June 17 thr 
and June 25 thru 27; Introduction® 
Digital Computer Engineering, Alt 
ust 19 thru 30; Advanced Digital Cor 
puter Engineering, August 19 i 
30; Introduction to Electronic 
Computers, August 19 thru 30; 
cation of Numerical Analysis to 
tal Computer Problems, Aw 
thru 30; Application of Logie to Me 
vanced Digital Computer Progra® 
ming, August 19 thru 30. Write RC 
Wilson, 2038 East Eng. Bldg. 
versity of Michigan, Ann Arbor, 
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Record Attendance at New Jersey 








These smiling faces reflect success of New Jersey 
Section 9th Annual Symposium on process fluid analysis. 
Left to right Dan J. Dinzik, Treasurer, New Jersey Sec- 
tion, Joseph D. Yanak, Secretary, New Jersey Section, 
Henry J. Noebles, moderator for Symposium, S. A. 
Olson, Jr., President, New Jersey Section, Warren S. 
Jones, Symposium Chairman, W. H. Shellenberger, Vice 
President, New Jersey Section, E. R. Hill, National Dele- 
gate, New Jersey Section. 


The New Jersey Section has been noted for outstanding 
programs at its annual symposium each year. The 9th annu- 
al meeting on April 2nd in Newark was no exception—in fact 
the nine papers on the timely topic of “Process Fluid 
Analyzers” attracted a record attendance of 327 persons in- 
cluding visitors from Sumatra, France, Germany, West 
Indies, Latin American countries, Cuba and Canada. 

Process stream analysis in the chemical, petroleum and 
petrochemical industries is regarded as one of the “hottest” 
topics of the day. The New Jersey Section Symposium 
Committee, under direction of Warren S. Jones, recognized 
this urgency to provide the latest authoritative information 
in this field and accordingly secured the top experts in this 


Clarence W. Boltz, Founder Member 


of Niagara Frontier Section, Dies 


Many members of ISA will be saddened to learn of the 
passing of Clarence W. Boltz on April 2, 1957. He was one 
of the organizers of the Niagara Frontier Section in Buffalo, 
N.Y. and served as the Section President for the first two 
years of organization. In addition, he served on many 
Section committees, and was an important factor in the 
success of the section. He also served on the National 
Pioneering in Instrumentation Committee. 

Mr. Boltz served on the Advisory Committee for the In- 
strumentation Curriculum of the Erie County Technical 
Institute from its beginning in 1949, and was chairman for 
Several years. 
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Process Analysis Symposium 






This impressive “line-up” of speakers was at the 9th 
Annual New Jersey Section Symposium on process fluid 
analyzers. Martin Gernand of Esso Research on mass 
spectrometry, J. Walker of Consolidated Electro- 
dynamics on future of analyzers, F. J. Keidel of duPont 
Engineering Research on electrolytic hygrometers, T. 
C. Wherry of Phillip Petroleum on refractive index and 
dielectric constant measurement, Vick Hanson of duPont 
Engineering Research on historical developments of 
stream analyzers, Warren Jones of J. Arthur Moore 
— the Symposium chairman, H. J. Noebels of Beckman 
Instruments — the Symposium moderator, Robert Wal! 
of Mansanto Chemical on improved analyzers in process 
control, S. B. Spracklin of Beckman Instruments (for 
merly with Carbide) on gas chromotography, and E. A 
Hanson of Beckman Instruments on sample system 
design. 


field to present papers at this 9th Annual Symposium. En- 
compassing operation, engineering and application—the 
papers presented latest data on major types of plant stream 
analyzers. Proceedings of this Symposium contain all 
papers presented and are available from the ISA National 
office in Pittsburgh. 

Assisting Warren Jones in planning and operating this 
9th Symposium were William Adamson, Freeman Smith, 
Charles Scheuerman, Charles Boyd, James Conneran, and 
Jack Combs. Henry J. Nobels of Beckman Instruments and 
Vice Chairman of the ISA National Analysis Instrumenta- 
tion Committee was moderator for the day-long sessions. 










Mr. Boltz was Instrument Group Supervising Engineer 
for the Engineeting Division of National Aniline Div. of 


Allied Chemical & Dye Corp. at Buffalo, N. Y., having 


organized the Instrument Engineering group in 1944. 





Apologies to Philadelphia Section 


We apologize to the Philadelphia Section for the oversight 
in not crediting their annual section symposium for a March 
issue technical article. The story “The Cost of Pneumatic 
Control Systems” by E. I. Thomas on page 102 in the March 
ISA Journal was first presented at the Philadelphia Section 
1955 on the subject of 
control loops. 


Symposium held October 28 and 29 


electronic and pneumatic automatic 
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Houston Section Completes 


A typical session at the day-long Annual Instrument 
Maintenance Clinic conducted by the Houston Section 
on February 2nd. Twelve sessions, with instruction by 
instrument manufacturers, were attended by 375 me- 
chanics from the Houston area. 


In past years the Education Committee of the Houston 
Section had conducted its annual Maintenance Clinic at 
four separate localities in the area with somewhat spec- 
ialized training sessions. The 1957 Clinic held on Saturday, 
February 2nd at the University of Houston was the first 
attempt to hold a centralized meeting with more informa- 
tion of interest to a greater cross section in the area. The 
idea was good, for a record 375 instrument maintenance 
personnel participated. 

Twelve separate classes ran concurrently with each 
registrant choosing any six classes during the one day meet- 
ings. Under direction of Robb Y. Rankin of Sinclair Re- 
fining Co. and Chairman of the Education Committee, the 
instruction and equipment for the classes were provided by 
12 instrument manufacturers who have equipment installed 
in the area plants. This 1957 clinic was termed an un- 


Successful Maintenance Clinic 








Houston section Education Committee and Volunteer, 
who made the 1957 Annual Houston Section Main 
nance Clinic a big success. (Left to right). Front Row 
W. W. “Ned” Lester, Dow Chemical Co.; W. Lagu 
Stuart, Dow Chemical Co.; Miss Patsy Moser, Sinclay 
Refining Co.; Roy E. O'Neill, Industrial Scientific, Dig 
Vil V. P.; Charles R. Miller, United Rubber & Chemicg 
Co.; Frank L. Barr, Shell Chemical Co. Back Row 
Robb Y. Rankin, Sinclair Refining Co., Education Com 
mittee Chairman; J. W. “Bill” Bergfield, Maintenang 
Engineering Co.; Clarence R. Skalnik, American 6j 
Co.; Vernon O. McConnell, Dow Chemical Co.; Fran 
J. Long, Minneapolis-Honeywell Regulator Co. 


qualified success and the maintenance men in the Housig 
area are already looking forward to the 1958 clinic, 

Participating companies were Bailey Meter Co., Fist 
& Porter, Foxboro Co., Gay Sales Associates, Minneapoly 
Honeywell Regulator Co., Leeds & Northrup Co., Maine 
ance Engineering Corp., A. O. Smith Corp.—Meter Produk 
Moore Products Co., Republic Flow Meters Co., Swartwa 
Co., Taylor Instrument Co., and Annin Co. 

Houston Section Education Committee, which operas 
the clinic is made up as follows: Robb Y. Rankin, (he 
man—Sinclair Refining Co., W. W. Lester, Co-Chairma- 
Dow Chemical Co., Frank Barr—Shell Chemical Corp. €! 
Horton—Humble Oil & Refining Co., Paul J. Lobit—Ame 
ean Oil Co., V. O. McConnell—Dow Chemical Co., Chars 
Miller—United Rubber & Chemical Co., Doyle W. Reet- 
Phillips Chemical Co., C. R. Skalnik—American Oil © 
W. L. Stuart, Jr—Dow Chemical Co. 














Features of the 
April 10-12th Nation- 
al Nuclear Confer- 
ence and 3rd South- 
eastern Regional Ex- 
hibit at Atlanta were 
tours of the vast 
Lockheed Aircraft 
plant and the 
Georgia Tech nu- 
clear reactor instal- 
lation. J. T. Voll- 
brecht, ISA National 
President, and M. A. 
Dailey, Atlanta Sec- 
tion President, rest 
in the doorway of a 
Lockheed C-30 craft. 
In addition to the 
many details in plan- 
ning tours the Atlanta Section worked closely with the 
ISA National Office in arranging the technical program, 
publicizing the event, manning various posts during the 
3 day event, and general operation of meetings. 
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From the tremendous “turn-out” of manpower to asi 
with the recent Nuclear Conference and Exhibit in Atlam 
it can be said that the entire Atlanta Section member 
plus many wives composed the Host Committee. Thec# 
mittee was headed by M. A. Dailey and J. M. Spurlit 
In charge of Hospitality was Tom Waldrop, Plant Tow 
were arranged by P. M. Lankford, Membership and ® 
formation activities were headed by R. Freeman, D. 
was in charge of Publicity, and Mrs. Jack Barker hanie 
the Ladies Activities. Our camerman snapped this shot? 
the information desk; (left to right) P. M. Lankford, & 
Ellis, Mrs. Jack Barker, and Mrs. Robert Fitkin. 
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Pittsburgh Section Iron & Steel Conference Bigger than Ever 


The Seventh Annual Conference on 
and Steel Instrumentation, given 
py the ISA Pittsburgh Section, March 
96th and 27th, attracted a record at- 
ce of 378 engineers and tech- 
nicians Particularly pleasing to the 
, committee were the large 
numbe! high-level management peo- 
_- ogo conference. Unlike 
those of the past four years, this con- 
was held without an instru- 
ibit. 

= 34 opening address, Dr. Evan 
W. Ingram, first assistant superinten- 
dent of Pittsburgh schools, made a 
strong plea to engineers and scientists 
for help in local school committees to 
promote science and math education 
and enrollment. He revealed that 
Pittsburgh is now teaching algebra at 

Sth grade levels. 

Instead of the paper listed in the 
advanced program, R. L. Sigl, Detroit 
Steel Corp., presented “Evaluating 
Modern Open Hearth Control.” He 
concluded that such control was eco- 
nomically justified because the data 
produced provided maximum operat- 
ing economy. A heavily attended ses- 
sion was that at which O. E. Orbom, 
chief electronic engineer, Allegheny 
Ludlum Steel Corporation described 
“The Use of Computers and Data 


W. E. “Ted” Belcher, Jr. of Min- 
neapolis-Honeywell in Philadelphia 
was honored by ASME at their recent 
Instruments and Regulators meeting 
on April 7-10 in Evanston, Ill. The 
certificate of award was presented to 
him “in testimony of the high regard 
of his co-workers and the deep appre- 
ciation of the society for his valued 
services in advancing the engineering 
profession as a member of the In- 
struments and Regulators Division 
from 1952 through 1956 and as its 
chairman in 1954.” In addition to his 
fine work in these capacities, Mr. 
Belcher has served on no less than 
five other ASME committees since 
1950, many of which he organized and 
directed—including papers, program, 
arrangements, long range planning, 
and honors. He is currently a mem- 
ber of two committees. Mr. Belcher 
has been almost equally active in ISA 
local and national affairs, serving on 
the National Education Committee for 
a number of years. 


- = @ 


The Arnoux Corp., Los Angeles 
engineering and manufac- 

turing firm, has announced the elec- 
tion of Richard W. Hodgson as execu- 
president and director of re- 

He is a member of the Los 


Angeles Section. 


May 1957 


Perwsoual Yotes 


The most interesting thing to most people — is other people 





Committeemen responsible for the 
fine conference were (left to right): 


Fred Morton, Instrument Publish- 
ing Co., and Paul Hankinson, Hank- 
inson Corp., vice-president and 
president, respectively of Pitts- 
burgh Section, and John Dickson, 
Wheeling Steel Corp., program 
chairman. 


Processing Equipment in the Steel In- 
dustry,” where punch card  pro- 
gramming equipment sets up _ the 
specifications and tolerances for a 
four-stand strip mill. The control 
equipment was supplied by General 
Electric. 

Of the approximately $250,000 in- 
vested, Mr. Orbom said that, as be- 





Roosevelt 
filled at every session. 


Ballroom of the Hotel 
was well 
Here W. E. Hand, (left) Armco 
Steel Corporation, answers question 
from the floor, as Carl M. Yeager 
(right), Jones and Laughlin, moder- 
ates the session. 


tween measurement control and data- 
handling equipment, by all means the 
largest part was represented in data 
handling. Orbom admitted, in answer 
to a question, that, while the system 
provided automatically-typed data in 
the manager’s office, a big problem was 
to determine just what information 
management really needs. 














W. W. Johnston 
M-H Panellit 


W. E. Belcher, Jr. 


Warren W. Johnston, a member-at- 
large, has become manager of the 
Systems Division of Panellit Service 
Corp. according to a recent memo 
from Neil M. Blair, vice-president and 
general manager. PSC is a subsid- 
iary of Panellit, Inc., engaged in the 
designing, installation, and mainten- 
ance of instrumentation systems. 


x *k * 


John D. Phillips, a member of the 
Boston Section, has joined the appli- 
eation engineering staff of Norwood 
Controls, Norwood, Mass. He was 
formerly assistant sales manager of 
the Photoswitch Division of Electron- 
ics Corp. of America. 





Paul J. Weber 


Ampex 


David Taylor 


Daystrom 


Paul J. Weber, a member of the 
Washington Section, is the new mark- 
eting manager for the Instrumenta- 
tion Division of Ampex Corp., Red- 
wood City, Calif. He succeeds John 
Jipp who was named Division Man- 
ager. Weber will direct sales, serv- 
ice, application engineering, market 
development and advertising for the 
division. 


°° Rm 


Newest addition to the engineering 
staff at the Systems Division of Day- 
strom, Inc., LaJolla, Calif., is David 
Taylor, a member of the Los Angeles 
Section. He was formerly with Con- 
valr. 
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¢ Mr. Porter Hart of the Dow Chemi- 
cal Company, Freeport, Texas was 
guest speaker at the Kansas City 
Section March meeting. He spoke on 
“Analytical Instrumentation for Con- 
tinuous Chemical Processing.” His 
research work with pH measurement 
contributed much to the process of 
removing bromine from seawater. 


* The Oak Ridge Section moved to 
Knoxville, Tenn. for their March 6th 
meeting. J. W. O’Hara of the Min- 
neapolis-Honeywell Systems Division 
spoke on data reduction and logging. 
The Maintenance Clinic No. 2 on ther- 
mocouple pyrometry was held on 
March 13th in Oak Ridge. Minne- 
apolis-Honeywell provided instruction. 


¢ R. A. Minard of Brookfield Engi- 
neering Laboratories was the princi- 
pal speaker at the Boston Section 
March 11th meeting. He discussed 
viscosity as a physical property and 
its measurement in wet processes to 
control quality. 


¢ One of the largest crowds of the 
year turned out for the March meet- 
ing of the Chicago Section to hear Dr. 
Leonard Reiffel’s thorough explanation 
of the Armour Research nuclear reac- 
tor. In a free and easy style he sim- 
plified the difficult and relatively un- 
known subject of nuclear reactor op- 
eration and control. 


* Denver Section members enjoyed a 
visit to the new plant of the Heiland 
Division of Minneapolis-Honeywell on 
March 29th. This was one of the 
several plant visits arranged by this 
section during the past year to ac- 
quaint its members with Denver in- 
dustries. 


« “Basic Standards for Science and 
Industry” was the subject of Dr. 
Robert D. Huntoon at the March 18th 
meeting of the Washingtor Section. 
Dr. Huntoon, Associate Director for 
physics at NBS, discussed the rela- 
tion between primary standards and 
physical constants as they are used 
by science and industry. 


* New York Section members enjoyed 
top level speakers during their three 
March meetings. The general meet- 
ing on March 18th featured Russell 
Berg of Control Engineering who 
spoke on the need for integration of 
all technologies for better automatic 
control. The Aeronautical meeting on 
March 28th at Farmingdale, Long 
Island featured George Hieber of Gul- 
ton Industries speaking on selecting 
and using crystal accelerometers. 
Also speaking at this meeting was 
Robert Cole of Keaction Motors who 
described problems in ground testing 
rocket motors. The Medical and 
Biological group heard George Katz, 
of Columbia University Dept. of Sur- 
gery, speak on recording systems at 
their April 3rd meeting. 
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> mew members 


(Last Months Roster) 


ARK-LA-TEX: G. E. Fischer, A. E. Williams 

BATON-ROUGE: R. R. Mongeall 

BIRMINGHAM: J. H. Carnathan 

BOSTON: E. F. Becker, F. M. Sargent, Jr., 
F. T. Willett, G. E. Fredette 

CAROLINA PIEDMONT: W. W. Williamson, 


Jr. 

CENTRAL ILLINOIS: N. L. Slack, A. O. 
Beer, A. G. Groznik 

CENTRAL KEYSTONE: C. L. Mettler, R. C. 
Nye, F. A. Hofmann 

CENTRAL NEW YORK: wW. 
T. Van Der Weele, W. H. White, J. M. 


Mischko 

CLEVELAND: G. J. Robb, R. Futryk, G. A. 
Conrad 

COLUMBUS: C. L. Tyo, R. L. Gibbs, N. J. 
Thompson 


DENVER: R. E. Street, C. J. Erickson 
EASTERN NEW YORK: D. E. Collins, C. W. 


Taylor 

FOUR CORNERS: B. M. Robinson, Jr., 
Swanemyr, B. R. Milam, R. T. Heath 

HOUSTON: G. M. Dunham, R. L. McCullough, 
P. J. Moore, R. W. Carmichael, N. Richey, 
R. C. Hunter, J. S. Grant, O. J. Palmer 

INDIANAPOLIS: E. C. Zeh, G. M. Skinner 

KANSAS CITY: C. A. Beers 

LOS ANGELES: J. B. Lindgren, A. L. Hub- 
bard, R. A. Rubin, G. B. Huber, H. E. 
Pitt, G. E. Kerr, J. L. Higgins, F. E. 
Vidaurri, F. A. Smith, D. Q. Roberts, R. 
I. Gilchrist, G. R. Norris 

LOUISVILLE: W. R. Chastain, M. Carroll, 
J. R. Wayne, T. Rogers, W. M. Patterson, 
J. F. Gleitz, C. P. Hunter, G. W. Grayson, 
R. A. Lansdale, Jr., E. Gladden, Jr., W. 


C. Wilson, J. E. Kasari, C. G. Henry, D. 
C. Haeske, H. S. Coones, L. D. Drake, 
K. L. Montfort 


MEMPHIS: R. J. Weidman 

MILWAUKEE: R. M. Gordon 

MONTREAL: A. A. Wells, P. J. Troyer 
NEW JERSEY: R. R. Waer, D. R. Webster, 


Jr., R. W. Carter, W. L. Helbig, J. G. 
Balint 

NEW ORLEANS: A. J. Timmreck, D. H. 
Kenaley 

NEW YORK: T. J. Heuermann, E. G. Myers, 
J. W. Burgess, M. N. Blatt, D. R. Casale, 
C. R. Engvaldsen 

NIAGARA FRONTIER: D. L. Dickie, K. S. 
Boorman 

NORTHEAST TENNESSEE: R. P. O'Neill, 
G. P. Newman, S. O. Light, C. R. Morse, 


W. L. Pierson 
NORTH TEXAS: G. W. Puckett 
OKLAHOMA CITY: C. L. Tyree 
PHILADELPHIA: R. F. Hadley, A. E. Kirch- 

er, J. S. McKeown, Jr., W. C. Cameron, 

C. A. McCutcheon, R. E. Blackway, C. E. 

Lampe 
PITTSBURGH: W. V. Dailey, 


W. A. Swaney, 


J. B. Shaw, Q. Henderson, J. C. Haube, 
C. A. Schwanbeck 
PERMIAN BASIN: I. W. Schmitt 
SABINE NECHES: R. L. Jones 
SACRAMENTO: T. S. Adams, R. P. Ash, 


K. L. Barth, J. E. Barton, D. G. Beckwith, 
A. M. Berlin, W. O. Bernhardt, G. V. 
Chertorisky, W. Chow, F. Clawson, 
C. M. Cole, J. R. Coomes, F. J. Dunham, 
W. C. Fairbank, J. H. Fedolak, R. N. 
Field, Jr., R. T. Frankland, S. Gasbis, 
J. N. Gledhill, C. C. Goodahe, C. P. 


Gruetzke, R. C. Lemon, J. B. Lentwyler, 


Jr., V. A. Losh, J. A. Morrison, E. G. 
Myers, L. M. Poston, L. B. Sheldon, F. H. 
Taylor, G. D. Welton 


SAN DIEGO: W. R. Norning, W. G. Swoboda, 


T. R. Hudson, R. T. Talcott, B. L. Pen- 
noyer 

SEATTLE: R. R. McCulla 

TOLEDO: R. P. Manzey 

TULSA: D. E. Lupfer, L. I. Hiatt 

TWIN CITIES: D. Suomela, V. W. Grant, 
C. J. Homan, B. Gordon, R. Sullivan, G. 
H. Neeb, H. R. Bluhm, R. C. Joschko, W. 
R. Ellingsen 

WASHINGTON: T. F. Silvey, A. V. Astin 


WAYNE COUNTY: E. E. Kinkelaar, R. C. 
Tamm, W. H. Bowles 

WICHITA: M. B. Pence, H. W. Odom 

WILMINGTON: R. J. Crowley, L. Z. Hayes 


Industries, Inc., New Haven, Conn. 


(This Months Roster) 


J. M. Smither, K. W. Lyons 
J. J. Gabrik, S. Dubinsky 
J. Bb. Preston 


ATLANTA: 

BALTIMORE: 

BIRMINGHAM: H. Johnson, Jr., 

BOSTON: D. L. Parker 

CAROLINA PIEDMONT: J. H. Henderlite 

CENTRAL NEW YORK: C. A. Walton, L. 
Belmonte, G. T. Clawson, J. M. Thompson, 
N. D. Sutton, D. A. Stratton, J. V. Cel- 
lini, Jr. 


C. Antrim, J. 






CHARLESTON: G. L. Barnhart, D. 
sell, R. F. Shelton, C. R. Ban 
J. 


F. Smith, E. C. Hu reys 
Rogers — 
CHICAGO: L. W. Liesch 


CINCINNATI: K. J. Gregersen, ¢, F. 
J. E. Fischer, R. F. White, P. w. 


CLEVELAND: L. A. Dodge, R. §, 

E. J. Palmer, H. R. Rade 
CUMBERLAND: H. F. VanHorn 
DENVER: W. T. Nurney, M. D. King, 

Cunningham : 
DETROIT: J. W. Bernard : 
EASTERN NEW YORK: FF. Grant 
FOX RIVER VALLEY: J. W. Taylor 

Kehoe, D. C. Pier 
HOUSTON: R. M. Pate, Jr., E. Eé 


C. T. Olsen, J. S. Smith, W. Dp, 
W. O. Webber, R. L. Br 
Johnston, A. R. Orsinger, V. M. 
H. P. Dodd, B. H. Streckfus, T. WN, 


ler, Jr., H. Buntzel, Jr., J. §, 
INDIANAPOLIS: D. W. Meyer, G. R. 
KANSAS CITY: G. R. Spofford’ 


LEHIGH VALLEY: WN. F. Clauser 

LOS ANGELES: J. G. Neuland, 
Kaupke, Jr., W. B. Claus, J. R, 
C. P. Smith, P. K. Worsley, Ww. & 
liams, R. A. Featherston, R. O, 
R. Wyzenbeek, 
Whary, C. N. Shipman, 
H. S. Stover, Jr., R. G. 
Basore 

LOUISVILLE: I. P. Kaufman, S. G 
Riddell, F. E. Klapheke, J. B. W,; 
Mindel, Jr., R. A. Molter, C. E, 
ton, E. H. Gleis, J. C. Howard, 


Saling 
aoe ate DESERT: G. A. Lamb, H. 6, 


L. M. Sheridan bi 
MONTREAL: J. Coomey, R. D. Mignau i 
Hen 
NEW JERSEY: J. E. Coakley, R. W. Smith 
S. Plonsky, D. Madden, R. G. Hill, RF 
Hahn, G. A. Fournier, H. P. Meissner, ¥ 
H. Stephenson, J. J. Carroll, Jr. 
NEW ORLEANS: D.A. Warriner, R. A. We 


riner 

NEW YORK: J. P. Karas, R. N. Friedlanée 
D. E. Coburn, C. B. Jolliffe, R. G. nk 
P. W. Anderson, H. R. Keith 

NIAGARA FRONTIER: C. W. Gilmore] 
F. Dunn, D. Jenkins, E. L. Buzek, DL 
Dickie 

NORTHERN CALIFORNIA: A. T. Chalimn 
J. C. Ingersoll, G. M. MacLeod, E. A. Nal 
F. L. Yount, D. B. Sharman, A. Not 
man, N. Chestnut, T. W. Baker 

NORTHEAST TENNESSEE: G. Quillin, h, 
J. Robinson, N. C. Morton 

NORTHERN INDIANA: E. T. Frick, A? 


Pawle 

NORTH TEXAS: F. J. Balik. A. J. Meyer, i, 
F. C. Radaz, L. E. Rackley 

OAK RIDGE: C. W. Blosser, E. H. Bb 
G. H. Burger 

PADUCAH: D. Anderson 

PANHANDLE: T. W. Tigart, J. L. Arm 
C. A. Bruce 

OMAHA: R. O. Dappert, J. C. Martin, i 

PHILADELPHIA: W. G. Hauf, F. W. Be 
ton, R. L. Harris, J. J. Kennedy, RD 


Miller, C. E. Fees, J. A. Fairbank, W.0 

Strohmeier, W. Kegelman, R. A. Wel 
R. O. Wilson, R. G. 
H. J. Heffernan, B. L. 
lieri. Jr. 

PITTSBURGH: G. K. Hartman, J. F. @& 
ran. Jr.. D. E. Kunkle 


Krueger, J. A. Mast 
Sutton, A. L. Gow 


PRESQUE ISLE: C. C. Bird 
RICHLAND: B. D. Bickley, C. J. Dent 
= L. Wilcox, N. V. Hobbs, A. J. Cae 


yell, F. R. Busch, L. V. Greer 
RIC HMOND- HOPEWELL: E. O. Talmim 


M. U. Logan, B. F. # 


SAINT LOUIS: 
Jr., A. Mercer, # 


Donald, A. K. Howell, 
C. Wohtman, J. D. Mahoney, D. Nes 
SAN DIEGO: E. J. Otis, R. H. Kitson? 
W. Schenke, A. E. Scheer 
SCIOTO VALLEY: C. B. Wells 


Kramer, £ 


SEATTLE: R. L. Wiegs, IJr., J. 
V. Beier, F. L. Simmonds, J. L. Fie 
ming, Jr. l 
SOUTH BFND: R. M. Hoepnpner, © 
Fisher, D. E. Potter, A. W. Kirkmaa 
TAMPA BAY: R. G. Wenzel P Det 
TORONTO: P. Hooper, G. Cairns, [ 
Bryan, R. W. Kipling, R. E. Sebulit 
N. Patterson, J. A. 


Hoicka 
TULSA: K. E. Quigg, Jr., V. 
TWIN CITIES: V. G. Etem 4 
WASHINGTON: C. E. Cornthwaite, He 

Hunter, M. E. Messina, J. C. Bave® 


N. Jenning 


Bryan ; qt 
WAYNE COUNTY: H. B. Dixon, Jt 


Carlisle, L. L. Outland 
WICHITA: C. H. Perry, Milton oe 
A. W. Harris, R. Snyder, H. 
ISA Jo 
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Frick, A. f. 
J. Meyer, Jt, 
E. H. Bal 


J. L. Arm 





HAGAN POWRAMP 
MODEL “A-2” 


PRESSURE TRANSDUCER 


ACCURACY, 0.1% ‘txxc:' — RESPONSE, 40 «-; — SENSITIVITY, .01% ‘tance 


Up to ten times more accurate than conventional “displacement type” 
transducers, the Hagan PowrAmp Model A-2, with its companion 
amplifier, produces a de output signal directly proportional to the 
input pressure. Available full scale ranges include absolute and 
differential ranges from 6 to 240 psi and gauge pressure ranges from 
6 to 2000 psi. 

The Model A-2 is a fast feed-back, force-balance pressure pickup, 
with very low drift characteristics. The high speed and extreme 
accuracy of the Model A-2 make it ideal for use in electronic control 
systems where precise measurement is critical, or in single or multiple 
pressure readout systems. 

Hagan PowrAmp transducers for most key variables, electro- 
hydraulic servo valves and electronic control computers are available 
a components or as units in engineered systems. Bulletin MSP-133, 
which describes the full line of Hagan PowrAmp components will be 
sent on request. 


For additional information on the A-2 Transducer 
write for Specification Sheet PE-5000 


HAGAN Sect he 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY:HALL LABORATORIES 


Circle 82A on Readers’ Service Car 











SPECIFICATIONS OF MODEL A 


(with companion amplifier) 


Output 0-25 Volts or 3-28 Volts de 
Output Impedance Approximately 100 ohms 
Resolution Sensitivity 01% Full Scale 
Linearity 05% Full Scale 
Overall Accuracy 0.1% Full Scale 


Frequency Response..............Flat to 40 CPS 
Phase Shift at 16 CPS—-5° Lagging 














Instrument Sales Continue to Rise 


From every quarter comes news of 
continual big jumps in the sales of in- 
strument and control equipment 
manufacturers. It means that the 
military and industry are using more 
and more instrument equipment to 
meet their needs. Here are typical 
examples of the “boom” in the instru- 
ment and control business. These 
“seam-bursting” figures are reasons 
why practically every instrument 
manufacturer is building new space 
and expanding existing facilities. 


¢ Consolidated Electrodynamics ex- 
pects a 40% gain in 1957 sales—to 
$35,000,000 with earnings between 
$1.75 and $2.00 a share. Their 20th 
annual report shows sales of $25 for 
1956 compared with $17.1 million in 
1955. At this rate of growth CEC 
sales could reach $90 million by 1960. 


¢ Robertshaw-Fulton Controls Co. had 
$72.6 million net sales in 1956 com- 
pared with $64 million in 1955. In- 
come before taxes increased by 15% 
to $8.9 million. 


* Kay Lab, with the new Kin-Tel label 
announced 125% sales increase in 
1956—-from $1.34 million to $3.01 mil- 
lion. 


¢ General Dynamics, with a variety of 
products including instruments and 
control equipment report a 52% in- 
crease in net sales. During 1956 sales 
were $1,047 — 72 times greater than 
the company’s sales in 1946. 





¢ Minneapolis-Honeywell reports a 
sales of $287 million in 1956 for an 
18% increase. Profits were at an all 
time high of $22.4 million after taxes. 


¢ Swartwout of Cleveland reports a 
net sales of $4.8 million in 1956 com- 
pared to $4.1 million in 1955. Demand 
for the firm’s electronic control equip- 
ment accounted for the increased 
sales, according to company reports. 
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¢ Servomechanisms sales for 1956 
were 46% over those for 1955—from 
$12.4 million to $18.1 million with a 
profit of $615,606 after taxes. 


* Texas Instruments, reported to be 
the world’s largest manufacturer of 
transistors—in terms of either units 
of dollars—reports their 1956 sales 
have increased 59% compared to 1955. 
This 26 year old company reported to 
$45.6 million in sales—with 28% of 
this business going to the military. 
With the first quarter 1957 report ex- 
tended, 1957 sales could go to $65 
million. 


* Milton Roy Co. annual report shows 
a gain in sales from $2.8 million in 
1955 to $3.6 million in 1956. 
PE Oe George A. 
~'* Philbrick found- 
er and treasur- 
er of George 
A. Philbrick Re- 
searchers, Inc. 
of Boston was 
honored with a 
special ASME 
award at the an- 
nual meeting of 
the Instruments 
and Regulators 
Division on 
April 7-10 in 
Evanston, Ill. This award was 
granted “in recognition of his con- 
tributions in the field of analog com- 
putation, and its application to indus- 
trial process control. From his con- 
cepts and the applications of the high 
speed electronic models he originated 
have stemmed major advances both in 
science and in the general understand- 
ing of industrial process control dy- 
namics. A true pioneer, the fruits of 
his vision, his perseverance and his 
versatility have enriched the entire 
field from the humblest details of 
hardware to the loftiest vistas of 
mathematical abstraction.” 





INA 


G. A. Philbrick 
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Dr. Harold A. Dewhurst, G & 

physical chemist operating 4 


Perkin-Elmer model 154 Vapor 
fractometer in a research pro 
gram on the radiation chemistry 
of organic compounds. Using gag 
liquid partition chromatography 
to analyze the products when py. 
alkane liquids are irradiated, he 
found that the rupturing of cap. 
bon-carbon bonds is an important 
radiation-induced process. This 
unit has enabled both quantita. 
tive and qualitative separation of 
the liquid radiation products of 
lower members of the n-alkane 
series. 








Hot Box Detective 


Chesapeake and Ohio Railway hy 
set an infrared detector to sleuth om 
of the old railroad villians — the he 
box. Working with engineers of th 
Servo Corp. of America, C & O eng 
neers have installed an electronic iP 
frared pyrometer with the lens aime 
at the journal box of passing train 
When a train goes by, a magnetic gate 
opens a protective shutter and the unit 
scans the temperature of every journal 
box in the string of cars. Auxiliay 
equipment records the temperature @ 
each journal. When a hot box is pickel 
up, a warning is flashed to an operator 
and the train is stopped. This system 
also identifies the faulty car. Whe 
the test period is completed, other 
counting and alarm equipment will k 
installed. 


Philco Transistorized Computer 


Philco’s Government and Industria 
Division announces that it is cm 
structing the first of two completely 
transistorized TRANSAC S-2000 com 
puters for delivery in 1958. Consisting 
of a central computing unit, a pape 
tape input, magnetic core memory wil 
and auxiliary devices, the computer# 
designed for on-line and off-line com 
mercial, scientific and military app 
cations. jenerating comparative 
little heat, the computer requires Vey 
little air-conditioning. Transistors al@ 
printed circuitry offer compactnei 
light weight, low power consumptitt 
greater reliability, less maintenalt 
and high speed. The computer 
accept information at the rate of 15, 
alpha-numeric characters per 
and can write on tape at the sal 
speed. An example of its performal® 
—it can print payroll checks for 10 
employees in less than two hours. 4 
typist would take 30 days to complett 
the job. 
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ortant RECORDING METHOD USED IN SANBORN DIRECT : i ; ’ 2 
This tion. Error as a function of deflection then becomes: 
antite: ae se © SO OF Tree i ee ee 
tion of ACTUAL ERROR FACTORS 
icts of Theoretical Corrected Corrected 
alkane Figure 1 shows the basic scheme by which Sanborn D mms Radians Error « Error 5 Error in mms 
oscillographic recording galvanometers produce graphic 
records of electrical signal values. If the rapid deflection 10 10 0033 0 0 
= action of the heated ribbon tip stylus is visualized when 15 1S .0075 .004 .06 
current a in ok = it ow one oP fap nom 20 20 0133 010 20 
at right angles to the chart length is recor on the chart, 
at be point where the chart is drawn over a knife edge. 25 25 0209 018 AS 
ie gence, theselore, is a true rectangular co-ordimate graph. 8 eee ewes seesceseesowoces a 
ilway ha Since this is essentially a process of expressing coil ; ’ ‘ 7 ; 
sleuth 3 (or stylus) deflection angles in terms of distances on a chart, ? When the recording oynem = calibrated, that calibra- 
~ the he the trigonometry of the situation (Fig. 2) must be examined tion is often made on the basis of a one centimeter deflection 
rs of the to ascertain the accuracy of the method. Initially, and — the chart center, oF by vena te 2 a contumeter eo 
tO engi- when @ is small, the tangent and the angle are almost equal renaes starting os we cs os . conter on 
tronic ip numerically. The expression D = R tan 6 can, therefore, Inishing one centumeter a ve chart center. In either case 
ns aimed be rewritten D = RO (approx.). To the extent this latter the deflection at one centimeter from chart center is accepted 
ng traing expression is true, deflection distances (rather than deflection as the standard, and, therefore, is without error. The fore- 
netic gals angles) are an accurate going table can therefore be corrected by subtracting .0033 
measure of signal vel- from each of the error terms to show the error, 5, to be 
d the unit ua. § ant tn ; expected in actual use. The final column in the table shows 
'Y journal SO this error in mms. 
Auxiliary the extent of error re- 
rature of ge sulting from using this Since the active length of the stylus increases as @ 
is picked —= A) approximation, the fol- increases, deflection D increases more rapidly than @. All 
. operator C be « lowing data have been positive error terms in the series expansion bear this out, but 
is system hee — calculated*, using a the error terms would occur as predicted only if the galva- 
r. Whe chart width of 25 mm nometer produced deflections exactly proportional to coil 
od, other \ either side of zero “Db” currents (that is, ideal spring properties in the torsion rods 
t will be Y) in Fig. 2) and effective and uniformity of magnetic field). Pole tips in Sanborn 
y/ stylus length of 100 galvanometers are proportioned so that in maximum deflec- 
mm (“R” in Fig. 2) in tions, galvanometer sensitivity decreases slightly, the com- 
| FIG.A | the series expansion pensation resulting in aclual linearity better than that 
er for the tangent func- predicted in the table. 
\\ *The mathematics involved here, as well as a discussion of fixed length stylii, design parameters affecting over-all 
~~ galvanometer performance, etc., are contained in an article by Dr. Arthur Miller “‘Sanborn Recording Galvanom- 





eters’’, published in the May 1956 Sanborn RIGHT ANGLE. Copies are available on request. 


ies: AS v5 38 mb Sitesi: 3 : 
‘ To ith bee = a + St) Ba ES ~ - te . Lportegecsy 
comer S034: ice coset dail Beres Sees Labs aid te 2 See bees bos Sead 


$42 339 “3 ; 
es | Sip mes Se Bd t 


RECOGNIZE A “150" RECORD 
BY THESE THREE FEATURES... 


1% Linearity 


+++ resulting from 
use of current feed- 
back Driver Ampli- 
fier in each channel, 
high torque galva- 
nometers of new 
shorted coil frame 
design. Coil current 
of 10 ma develops 
200,000 dyne cm 
torque, sensitivity is 


Rectangular 
Coordinates 


+ + save analysis 
time, simplify inter- 
pretation ond cor- 
relation of multi- 
channel records. No 
waveform curvature, 
negative time lines, 
etc, 


Permanent 
Inkless Traces 


. made by hot 
nichrome ribbon tip 
of stylus on heot- 
sensitive Sanborn 
Permapaper. Clear, 
smudge-proof 
traces that clearly 
reveal minute sig- 
nal changes. 














10 ma/em defiec- 
tion, 


























Seta ; : : 
Rt ha es a 





Circle 83A on Readers’ Service Card 8IA 








HERMETICALLY SEALED 


MERCURY 
SWITCHES 


a 








OPERATED 
BY DC COIL 






Mercoid Magnetic Mercury Switches 
remain fixed in position and require only 
a minute amount of power to actuate 
the external magnet which in turn opens 
and closes the circuit. Small DC coils 
can also be used to operate the switch. 


MERCOID 


Has These 


ADVANTAGES 


HIGH SPEED 
Up to 200 operations per minute. Will 
provide millions of ‘‘makes"’ and 
“breaks.” 














SMALL IN SIZE 
Switch diameter *%4”, length 2”. 


VISIBLE OPERATION 


You can tell at a glance whether switch 
circuit is “on” or “off”. 
PROVED 

Backed by 35 years of engineering 
skill and field experience. 

a 7 - = = 
Various types of magnetic switches 
available. We also manufacture a com- 
plete line of tilting type switches. Our 
engineers are at your service—send in 
your switch problems or 


WRITE FOR BULLETIN NO. 46 


THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill. 
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INDUSTRY PERSONALITIES 












J. C. Kyle 
CEC 


Two assistant director posts have 
been filled in the Transducer Division 
of Consolidated Electrodynamics Corp. 


| with the appointments of Everett J. 
| Long and James C. Kyle. 


Long, form- 


| erly the division’s production man- 


ager, will be assistant director of op- 


| erations, while Kyle, former technical 
| director, will be assistant director for 


engineering. 
x k * 


Three additions to the staff at Kin 
Tel (formerly Kay Lab) have been 
announced. Leo Pierson is the firm’s 
new industrial relations head; Frank 
Pike has joined the application engi- 
neering staff; and Tom Sheffrey was 
appointed sales coordinator. 


x * * 


George J. Costello has assumed the 
managership post of the ordnance 
products department at the W. L. 
Maxson Corp. 


x *k * 


Daniel Darnell, Jr., is the new chief 
of customer relations for Autonetics, 
a North American Aviation Division. 
He had been a North American test 
pilot for the past seven years. 


= FP 


Murray Medvin, a former assistant 


| general counsel to the Atomic Energy 


— 


| elected 
| Cohu Electronics, Inc. 





Commission, joined Gulton Industries, 
Inc., as assistant to President L. K. 
Gulton. 

6S 


LaMotte T. Cohu, president of KIN- 
TEL (formerly Kay Lab) has been 
to head the newly-formed 
Cohu said the 
new firm was formed to provide finan- 
cial and business management for 
electronics manufacturing and devel- 
opment companies. 


L. T. Cohu 
Kin Tel 


Murray Medvin 


Gulton 














W. A. McCarthy 


Victoreen 


















Victoreen 


Two high-level posts at Vi 
Instrument Co. have been filled, 
A. McCarthy was named sales 
ager and will head up sales for 
the instruments and componen 
visions. J. M. Johnston was ap 
operations superintendent of the} 
divisions. 


B. L. Sutton 
Tatnall 


New Sales manager of the 
Measuring Systems Co., Phoen 
Pa., is Bruce L. Sutton accordi 
word from Francis G. Tatnall, 
president and general manager. 
ton previously held a similar post 
Gilmore Industries. 


s we 


G. L. Stancliff, Jr., has accepted th 
post of vice-president and gener 
manager of Askania Regulator ©, 
Chicago, a subsidiary of General Pre 
cision Equipment Corp., according & 
an announcement by H. J. Velten 
president. 

Se 22 


William E. McBurney has bee 
elected vice-president and productio 
manager of Inertial Instruments, Ine, 
Santa Monica, Calif., makers of ine 
tial mass flowmeters. 


. =o 


C. M. Donahue and E. W. Merry # 
new group vice-presidents at Mim 
Safety Appliances Co. Donahue wil 
head the mining products and inter 
national group while Merry will direct 
the industrial products group. 


: Ff @ 
Richard D. Hanson will direct Dot 
ner Scientific’s rapidly expandilg 


equipment production facility follow 
ing his appointment as manage 
manufacturing. 
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Today one of industry’s most formidable tasks is to 
streamline and shorten the time-consuming process 
that transforms ideas into exciting new products. 

Never in man’s history has this embryonic period 
needed to be shortened more than now—when tech- 
nological superiority could very well be the world’s 
best hope for peace. 

And nowhere is this challenge being met more 
energetically than in the development and produc- 
tion of automatic control systems at AUTONETICS. 
A whole new breed of electronic and electro- 
mechanical tools and techniques is being evolved 
to shorten lead time. A notable example is Numill, 
AUTONETICS’ new tape-directed numerical machine- 
tool control system. Numill is entirely digital, and 
can convert a numerical engineering description 
into a prototype configuration—quickly, economi- 
cally and with consistent accuracy. 

Standardized “postage-stamp” circuits allow 
engineers to mockup even highly advanced designs 


AUTOMATIC CONTROLS MAN 
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Man's electro-mechanical partners are bringing his 
ideas to life faster...better...at less cost 


almost as simply as they would plug in an electric 
shaver. And AUTONETICS’ data processing equip- 
ment can simulate a wide range of operational 
missions, as well as solve the most involved mathe- 
matical problems in minutes instead of days. 

AuTONETICS’ ability to save time and money 
between concept and product delivery is reflected 
in every area of its electro-mechanical technology: 
flight controls, inertial navigation, armament con- 
trols, computers, and other complete systems for 
the military and industry. 

For detailed information, or for employment 
in this dynamic field—write: AUTONETICS, Dept. 
ISA-73, 9150 E. Imperial Hwy., Downey, California. 


Autonetics & 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


HA NE V F B lt BEFORE 








To the engineer who likes 


to blaze “eu trails... 














> Great engineering advances are 

now taking place in America, 

and The Garrett Corporation is 

playing a vital part in making 
them possible. 

Reason for our important role 

is the forward looking approach 


of our engineers, who develop. 


new solutions for industry as 
needed. If stimulating assign- 
ments and recognition are what 
you re looking for, you'll enjoy 
working with us. And if you like 
pleasant living, too, our plants 
are located in the most desirable 
areas in America. 

All modern U.S. and many 


THE 





DIVISIONS: 
AIRESEARCH MANUFACTURING, LOS ANGELES © AIRESEARCH MANUFACTURING, PHOENIX 


Six inch long compressor- 
turbine assembly in a midget 
AiResearch air expansion 
refrigeration unit which 
operates at 100,000 r.p.m., can 
drop temperature more than 
600° F. in a second, 


foreign aircraft are Garrett 
equipped. We have pioneered 
such fields as refrigeration 
systems, pneumatic valves and 
controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, 
cabin pressure controls, heat 
transfer equipment, electro- 
mechanical equipment, elec- 
tronic computers and controls. 
We are seeking engineers in 
all categories to help us advance 
our knowledge in these and other 
fields. Send resume of your edu- 
cation and experience today to: 


Mr. G. D. Bradley 


CORPORATION 


9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


AIRESEARCH INDUSTRIAL * REX * AERO ENGINEERING 
AIRSUPPLY * AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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A. J. Yorgiadis 
B-L-H 


A. U. Kutsay 
B-L.H 





Alexander J. Yorgiadis and 4 


| Kutsay have been named by Baldwin. 


Lima-Hamilton Corp., Philadelphia , | 
head a new department at their Ble. | 
tronics and Instrumentation Divisig: | 
Waltham, Mass. The new depart. | 
ment, named Dynamics Produ 
Group, will design and develop equip. 
ment for applying and measuriy 
shock, vibration and acceleration. 


x *k * ' 


Dr. Gabor B. Levy is now a meme 
of the management staff at Photow) 
Corp., New York makers of photoele. 
tric and electronic measuring inst. 


ments. ; 
x * * 





James M. Johnson, president ¢ | 
Electromation Co., Inc., announced th | 
appointment of John K. Gossland » 
executive vice-president and genenl 
manager. Coincidental with the =| 
pointment, Johnson announced the # 
quisition of Westronics Co., a la 
Angeles firm specializing in labo 
tory testing of microwave and relate 
electronic equipment. 


a ee 


Appointment of John G. Hixson a 
manager of technical services at th 





Rochester Division of. Consolidate 
| Electrodynamics Corp. was @/ 
nounced. 

=x *«* * 


E. A. Link, founder and chairman 
Link Aviation, Inc., has been electel | 
to the post of vice-chairman of the | 
board and also to the executive (ol 
mittee of General Precision Equp} 
ment Corp. Link is a GPE subsidiat | 


x *« * 


The election of Thomas Allinson ®) 
vice-president of marketing at Dap 
strom, Inc., manufacturers of elect 
cal, electronic and nuclear equipmél 
was announced last month by Thom# 
Roy Jones, president. Allinson ® 
formerly general manager and ditt 
tor of marketing at the Berkeley 
vision of Beckman Instruments, Im 





T. Allinson 


Daystrom 
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E. A. Link 


General Precision 
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Digital measuring techniques, having made possible 
automatic handling of test data from wind tunnel, engine 
test and similar applications, have also focused attention 


on other areas. 

Before the advent of digital techniques, most testing 
was satisfied by analog recording with manual transcrip- 
tion of data for further data reduction. In the majority of 
cases, each variable was handled as an independent in- 
strumentation channel. Demands for greater precision 
and accuracy made digital instrumentation desirable. In- 
crease in the number of measured parameters further 
demanded time-sharing of expensive items of equipment 
to maintain overall costs within economic limits. The re- 
sulthas been that the problems have become systems prob- 
lems rather than primarily instrumentation problems. 


A simplified test problem may be considered to be the 
acquisition of data from a multiplicity of transducer ele- 
ments, representing pressures and temperatures in a 
digital form, for direct evaluation and in a reproducible 
form for further data reduction or data processing. Even 
though techniques and equipment are available for ac- 
complishing the requirements, additional problems arise, 
which must be delicately handled from the standpoint of 
overall accuracy. A typical example is the wide range of 
full-scale values of measured pressures. 


Full-scale ranges of pressure measurements may vary 
from a few inches of mercury to several hundred inches. 
Transducers operating at 300 inches of mercury may not 
be used for precision measurements over the range 0-30 
inches of mercury because even with an accuracy of 0.1% 
at the higher range, the error is .3” Hg which becomes a 
1% error in the lower range. With the rapidly increasing 
cost of transducers for accuracies better than 1%, a de- 
cision is required as to the way that cost may be best 
balanced against overall accuracy. Several solutions are 
immediately suggested: (1) supply a transducer of the 
Proper range for each pressure; (2) supply a single pres- 
sure Measuring system with an accuracy approaching 
01% of maximum range; or (3) supply several trans- 
ducers covering portions of the range with automatic 
selection of the proper transducer. Each of the solutions 
may offer the same degree of compromise, yet each pre- 
sents its own inherent problems. A transducer of high 
accuracy for each pressure can become costly for large 
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Have Taylor discusses DATA SYSTEMS 





Dave Taylor discusses instrumentation in 
data handling systems. 


numbers of pressures and for required calibration time. 
A single pressure measuring system of extreme accuracy 
carries with it attendant switching of pressure lines and 
likely serious pressure stabilization time, as well as auto- 
matic selection complexities. Each solution may be con- 
sidered equally proper for individual cases. A satisfac- 
tory choice of method can only be made in consideration 
of the overall aspects of the particular problem. 


It is evident that digitization has brought instrumen- 
tation problems into a tightly integrated unit. For im- 
provement of present systems, early digitization of the 
analog signal is essential. When a truly digital transducer 
is developed, a completely digital system will be possible. 
Then new concepts will be applicable and the physical 
aspects of the measured parameters will become the 
major limiting factor of the system. 


By applying the latest proven techniques, our well-qualified staff 
at Daystrom Systems is prepared to take single responsibility of 
assembling and installing a system to meet your needs. We are cur- 
rently compiling a file of new applications and papers on various 
parts of systems, both industrial and military. If you are interested 


in receiving the file and periodic additions, please write us. 


| > ee SYSTEMS 
Division of Daystrom, inc., 5640 La Jolla Bivd., 


La Jolla, California, Tel. Glencourt 4-0421 
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Potter & Buurdield engineering 


is in this picture 








Which P&B relay would you specify 
to keep conversation going over a 


MOBILE 2-WAY RADIO? 





MB Series “s TS Series 








When one of America’s leading manufacturers of 
electrical and electronic equipment began the 
design of a lightweight 2-way car radio, they were 
faced with several specific requirements in selec- 
tion of relays. They had to be compact, light in 
weight and engineered to withstand the shock 
and vibration of off-the-road service. P&B engi- 
neering solved the problem with a modification 
of the TS series multiple switching relay. 

In this application the TS relay has a dual per- 
sonality. It connects the power supply unit to 
both the transmitter and the receiver. Power 
supply is controlled through the relay to either 
unit by the operator. 

This is just another example of how P&B engi- 
neering is daily adapting standard types of relays 
or designing completely new types to meet spe- 
cific requirements of new products. P&B’s unique 
25 years of engineering experience in relay ap- 
plications is a source of quick, correct answers to 
your relay problems. Write today for new com- 
pact catalog. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL 





ENGINEERING DATA 


SERIES: TS. Miniature off-set springs tele- 
phone type. 

CONTACTS: 5/64" dia. palladium (rated 
3 amps.) %° dia. pure silver (rated 5 amps.). 

CONTACT ARRANGEMENTS: Up to 
20 springs, maximum 10 in each stack, using 
any form combinations within max. limits. 

VOLTAGE RANGE: DC: up to 220 V. 
AC: up to 230 V. (4 poles) 

COIL RESISTANCE: 30,000 ohms. Shaded 
coil available for 60 cycle operation up to 
230 V. using 4.7 VA nominal. 

POWER REQUIRED: 100 mw. per mov- 
able arm. 

TEMPERATURE RANGE: Stack insula- 
tion of XXX phenolic spacers: —55° C. to 
+-85° C. Glass malamine spacers: —55° C.to 
+125° C 

TERMINALS: Pierced solder lug holes fer 
2 No. 16 hook-up wires. Also available: Push- 
on taper tab connectors. 

ENCLOSURES: Dust cover or hermeti 
cally sealed enclosures: Round: With octal 
plug (Max. of 8 springs) Rectangular: With 
octal plug ; 4 to 14 pierced solder lugs ; header 
to fit 14-pin miniature relay socket; Multipie 
solder header 18 springs Max. 

DIMENSIONS: (4 Form C) 1-19/32" L. x 
1-1/16" W. x 1%" H. (open) (4 Form C) 1%” 
L. x 1-13/32" W. x 2-3/16" H. (Hermetical- 
ly sealed) (6 Form C) 1-29/32" L.x1-5/16" 
W. x 2-9/16" H. (Hermetically sealed). 

The standard TS structure with a life of 100 

million operations will soon be available. 





ELECTRONIC, ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY 
Manufacturing Divisions also in Franklin, Ky. and Laconia, N. H. 


See our catalog in Sweet's Product Design File. 


Circle 86A on Readers’ Service Card 


86A 












> new books 


Automation: Its Purpose and Future 
Magnus Pyke, 192 pp, $10.00 
Author reviews some of the new things being 

Drip. 








done automatically. He describes the 
ciples of the digital computer and the 
was developed. Also gives an account of 
mation in the mass-production industries 

shows how computers can be used Hew 
talks about automation’s spread in ee 
countries, and its various effects. (Oren 
Philosophical Library, Inc., 15 East oon 
New York 16.) &, 


Servomechanism Practice, 
Ahrendt, 341 pp, $7.50 


This book takes you from a discussion of the 
a Ay of a simple servomechanism 

suc components as potentiomete Synchreg 
demodulators, networks, electrenia’ magnetic 
and rotating amplifiers, ete., to a complete 
description of an instrument servom 
with the full history of its design, Book jp. 
cludes 282 illustrations. (Order from M 
Hill Book Co., Inc., 330 W. 42nd St. New 
York 36, N. Y.) ™ 


William 


Energy, Sir Oliver Lodge, 64 pp, $1.5 


This modernized reprint of an original book is 
absorbing, well-written, and will appeal to the 
layman as well as students of scientific gi 
jects, engineers, technicians, etc. It contain 
practically no mathematics, yet the author q 
plains complex ideas with word pictures reg 
ing them to daily experiences. Illustration 
dramatize and emphasize important concept, 
(Order from John F. Rider Publisher, Ine, tif 
West 14th St., New York 11.) 


a) 

Automation in Business and Indusin, 
edited by Eugene M. Grabbe, 612 pp, 
$10.00 


Based on a series of lectures given by a num 
ber of prominent engineers and scientists # 
the University of California, this book supplie 
a wealth of information and detail on th 
fundamentals of automation, new develop 
ments in automation techniques, and & 
scriptions of automation system applie 
tions. It answers the questions of “What é 
New?,”” and “How it is Used.” 
in addition to his editorial 
tributed a chapter to this 
guage of Automation.” (Order from Jot 
Wiley & Sons, Inc., 440 Fourth Ave. New 
York 16.) 


Investigations of Automatic 


Company 
Peter 


Data Processing, 

258 pp, $3.00 
This book reports the results of one of 4 
series of studies conducted as part of the date 
processing research project of the Harvari 
Business School. The project was started it 
1954 and will continue indefinitely. It is om 
cerned with data-processing systems found it 
business organizations, with the use by mab 
agement of information flowing out of thet 
systems, and with automatic equipment dev 
oped for use in these systems. ( from 
Division of Research, Graduate School of But 
ness Administration, Harvard University, Bo 
ton, Mass.) 


Electronics in Industry, George M. Chult 


$7.50 
This book provides a_ broad introduction # 
the use of electronic circuits and equipment 
It covers the basic principles of el 
the elements of electronic circuits, and the 
circuits and operating principles of 
varieties of industrial electronic devices. Av 
thor presents his material in terms © 
ment already designed and built by cal 
manufacturers. (Order from McGrew 
Book Co., Inc., 330 W. 42nd St., New Yi 


36.) 


Instruments for Measurement and Com 
trol, Werner G. Holzbock, 37! # 


$8.50 < 
This book describes all the recent devin 


measuring and controlling temperature, po 
ture, pressure, flow, uniformity, ete. n oe 
mathematical language, the book discusses 
design, construction and operation of 
ments, shows how various instruments tae 
pare with each other, and points = 
. ; a ; . ; per 
tors to consider in choosing prof Mecrawil 


for various jobs. (Order from 
Book Co., Inc., 330 W. 42nd St., New York S) 
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THOUSANDS IN 
USE 
IN LEADING 
COMPANIES 


When you specify Conoflow Air Operated 
Saunders Valves your confidence is affirmed by 
thousands of successful installations. Many Conoflow 
Saunders Valves have been in constant, 24-hour-a- 
day service, year in, year out, requiring little or 
no maintenance. 


When you specify Conoflow Close-Coupled 
Saunders Valves you know that you are getting 
the benefit of more years of experience in this line 
than any other valve manufacturer can offer. This 
extra engineering “know-how” enables Conoflow 
to provide: 


¢ Valves in all sizes for both on-off and 
throttling control—with many original 
and time-proved optional features. 


¢ Wholly integrated design—complete 
valve assembly made at the Conoflow 
factory by experienced men. 


¢ Highest quality construction materials 
—the right material for the right job. 


* Positive performance—every unit com- 
pletely tested for dripless shut-off and 
peak operating efficiency before 
shipment. 


When you specify Conoflow Saunders Valves you 
ore certain that you are getting the best Saunders 
valve available . . . and at a competitive price. 


WRITE FOR NEW BULLETIN HB-6 DESCRIBING 
THE COMPLETE LINE OF CONOFLOW SAUNDERS 
VALVES. IT WILL BE MAILED PROMPTLY. 


THE FIRST NAME IN 
SAUNDERS VALVES 
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RON CONOFLOW CORPORATION 


2100 ARCH STREET, PHILADELPHIA 3, PA. 





FOREMOST IN FINAL CONTROL ELEMENTS 
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Four-Way Valve 


e This miniaturized, pilot-oper- 
ated, 4-way valve is ideal for con- 
trol of small double-acting cylin- 
ders and similar devices. It is 
called the Bantam 4-Way and 
has only 3 working parts. Four- 
way action is achieved with a 
single solenoid pilot and a pres- 
sure-balanced shuttle in the valve 
body. Fast response and bubble- 
tight sealing are outstanding fea- 
tures. Valvair Corp., 454 Morgan 
Ave., Akron 11, Ohio. 


Circle 1P on Readers’ Service Card 


Digital Flow-Totalizer 


e Firm announces development 
of this digital flow-totalizer de- 
signed for use with its turbine 
flowmeters. Output from the tur- 
bine meter is presented on a 7- 
digit register—a 5-digit mechani- 
cal counter plus a 2-digit elec- 
tronic counter — showing total 
pulses, counts or cycles. The in- 
dicated count, multiplied by a 
constant, equals total flow in de- 
sired units. Fischer & Porter Co., 
Hatboro, Pa. 

Circle 2P on Readers’ Service Card 


Servo System Analyzer 


@ Model F Servoscope Servo 
Analyzer will accurately measure 
frequencies as high as 100.0 cps, 
yet still afford low end coverage 
at .005 cps. It provides sine, 
modulated-sine and square-wave 
signals, as well as the linear 
sweep, on four ranges from .005 
to 100 cps. Four other models are 
available for less exacting re- 
quirements. Servo Corporation 
of America, 20-20 Jericho Turn- 
pike, New Hyde Park, N. Y. 


Circle 3P on Readers’ Service Card 


Vacuum-Tube Voltmeter 


e Long-time stability and accu- 
racy are achieved in this vacu- 
um-tube voltmeter through use of 
balanced circuits, liberal inverse 
feedback, and precision compo- 
nents. It measures de (plus or 
minus) from 1 to 1000 volts in 
7 ranges, ac from 1 to 300 volts 
(rms) in 7 ranges, and resistance 
up to 500 megohms, by means of 
7 multipliers. Operates on 110- 
120 volt, 60-cps, 20-watt power. 
Acton Labs., Acton, Mass. 

Circle 4P on Readers’ Service Card 





Microvolt-Ammeter-Amplifier 


@ Model 203 is a combination 
d-c microvoltmeter, microamme- 
ter, and amplifier. Fifteen volt- 
age ranges cover from 100 micro- 
volts to 1000 volts full scale, and 
10 current ranges cover from 100 
micro-microamperes to 100 milli- 
amperes full scale. A zero-center 
meter indicates polarity on two 
mirrored scales that cover all 
ranges. KINTEL (formerly Kay 
Lab), 5725 Kearny Villa Rd., 
San Diego 11, Calif. 

Circle 5P on Readers’ Service Card 


Portable Mass Spectrometer 


@ Problems of analyzing small 
amounts of gaseous mixtures, or 
liquids capable of being vapor- 
ized, can be solved with this port- 
able mass spectrometer. Known 
as Type 21-611 Mass Spectrome- 
ter, it permits industrial engi- 
neers and research scientists to 
perform precise batch or process 
analysis in the field or in the 
plant. Consolidated Electrody- 
namics Corp., 300 N. Sierra 
Madre Villa, Pasadena, Calif. 

Circle 6P on Readers’ Service Card 


Photoelectric Drop Counter 


e@ This well-known photoelectric 
drop counter, originally developed 
by the National Institutes of 
Health for use by investigators in 
chromatography and protein frac- 
tionation, is now commercially 
available. Features include un- 
failing accuracy in counting, and 
ready adaptability to all fraction 
collectors in common use. Na- 
tional] Instrument Laboratories, 
Inc., 6108 Rhode Island Ave., Riv- 
erdale, Md. 

Circle 7P on Readers’ Service Card 


Automatic Antenna Selector 


e Uninterrupted in-flight 
munications are assured by this 
miniature, transistorized antenna 
switch. This tiny device moni- 
tors incoming signals and selects 
exposed antenna for most de- 
pendable reception. The instru- 
ment may also be used in con- 
junction with the TACAN (po- 
sition-direction) navigation sys- 
tem Autonetics, Div. of North 
American Aviation, 9150 E. Im- 
perial Hghy., Downey, Calif. 
Circle 8P on Readers’ Service Card 


com- 

























{ Jound 














Carrier Amplifier Units for: 


Resistive transducers 


Linear differential 
transformer pickups 


Variable reluctance gages 


Linear-Integrating Amplifiers for: 
Self-generating transducers. 


The HEILAND 














119 Amplifier System 
for Oscillographic Recording 


COMPARE 
THESE FEATURES 
with similar systems: 


@ TWICE THE SENSITIVITY 
¥% millivolt for 
full current output 


@ TWO-THIRDS GREATER 
FREQUENCY RESPONSE 
0 to 1000 c.p.s. 


@ TEN TIMES THE CURRENT OUTPUT 
50 ma into 20-ohm load 


@ EXCELLENT STABILITY 
less than 2% variation with 
line voltage fluctuation 
and wide range of 
ambient temperatures 


May 1957 


All these features—plus many more—have moved Heiland 119 
Amplifier Systems into leadership in the field! 


All operating controls are on the front panel; all cabling 
is on the back panel for handy relay rack or test bench mounting 
without modification. 


The 119 System is flexible to meet present or future needs, 

since all 6 individual amplifier units within the system are 

easily removable. You can build your system from the ground up, 
adding new individual units as your need expands. 


In addition, linear-integrate and carrier units are interchangeable 


within the system case. 


FOR ADDITIONAL DETAILS WRITE FOR BULLETIN 101 NG 
FOR PERFORMANCE AND CONVENIENCE—CHOOSE THE HEILAND 119 AMPLIFIER SYSTEM, 


H Honeywell 
HEILAND INSTRUMENTS 


5200 EAST EVANS AVENUE + DENVER 22, COLORADO 
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Pulse Calibrator 


@ Type 1810 Pulse Calibrator accurately measures current and 
voltage pulse amplitudes, pulse durations and rise time. It per- 


Transistorized d-c Amplifier 


e@ This completely-transistor- 
ized d-c amplifier, Model 
WN, is for use in situations 
where the need for high ac- 
curacy is combined with a 
need for absolute reliabil- 
ity. This model is a gen- 
eral-purpose, 
ilized unit, and, according to 
manufacturer, was designed 


chopper-stab- 


to meet the reliability stand- 
ards demanded by chemical 











mits the visual display and comparison of two signals. One of 
these, the signal to be measured, can be ac, de, or a pulse of 
either polarity. The other is a known reference voltage that is 
used as a measuring standard. Burroughs Corp., Electronic In- 
struments Div., 1209 Vine St., Philadelphia 7, Pa. Circle 9P 


Miniature Reference-Junction Unit 

e This miniature reference-junc- 
tion unit provides constant-tem- 
perature reference at thermocou- 
ple cold-junctions for many in- 
dustrial applications. Designated 
“Autoref,” this is the first refer- 
ence-junction unit to meet the re- 
quirements of small size, and re- 
sistance to severe conditions of 
shock and vibration. Applica- 
tions include data-reduction sys- 
tems, piloted aircraft, guided mis- 
siles, rockets and many others. 
Thermo Electric Co., Inc., Saddle Brook. N. J. Circle 10P tems. 





and petroleum 
for data-handling equipment to be used in process control, The 
model is actually a package of four separate amplifiers, each oop 
tributing to the precise amplification of the input signal, Data 
& Control Systems Dept., Beckman Instruments, Ine., 335 N. 
Miller Ave., Anaheim, Calif. 


companies 


Circle 11p 


Variable-Delay Units 


e ESC Corp., 534 Bergen Blvd., Palisades Park, N. J., announees 
availability of these new Continuously-Variable Delay Lines fg 





use as components or as test equipment in the facilitation of the 
design and development of advanced computer and radar gy 
They meet all applicable Mil-Specs. 


Circle 12P 





See our complete Instrumentation VH s* R . LAY 


Display — IRE Show — BOOTH 3611-13 
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© Waveform Property Comparison 
* Timing Relationship Study 
© Circuit Characteristic Determination 






@ MODEL 6008 


The Model 600B provides an 
economical means of observ- 
ing and comparing two time- 
related signals. The chopper 
technique minimizes band- 
pass limitations, making this 
unit particularly useful for 
pulse waveform studies. 


Write for Complete Data: our Bulletin 600B/IS 


Representatives in Major Cities 


= Electrio- Pulse, Tue. 


11861 TEALE ST., CULVER CITY, CALIF. - Phone: EXmont 8-6764 or TExas 0-8006 
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(*Very High Sensitivity) 


Seem Model 266 


Sample specs. are: 
0.2 micro- 

amperes, (12,000 
ohms coil) or, 0.1 
millivolts, (5 ohms.) 


@ The VHS is a balanced 
armature, Alnico magnet type 
relay. It is internally shock 
mounted and resistant to 
vibration. The screw-on cover 
is gasket sealed. It can be opened and resealed. 


Connections: 9 pin octal style. Dimensions: 1% 
diameter x 214 long. Weight: 4 ounces. Sensitivity: 
Infinite variations from 0.2 Ua. to 10 Amp, or 
0.1 Mv. to 500 volts, self contained. Higher volts 
or amps with external multipliers. A.C. rectifier 
types. Trip point accuracies to 1%. Differential 
1%. The degree of resistance to shock and vibro- 
tion primarily depends upon sensitivity and type 
of action wanted. In general, the relays will not 
be permanently dam- t 

aged by shocks of 
100 G’s and vibra- 
tions up to 2,000 cps 
at 3-4 G's. Most sen- 
sitive relays may close 
their contacts under 
these conditions. 
Contacts: SPST or 
SPDT, 5-25 Ma. D.C. 
Other ratings to V2 
Amp. A.C. A locking 
coil gives high pres- 
sure and chatter free 
contact under shock 
and vibration. Prices 
Prices: $20 - $80. 
Delivery 4 to 6 weeks. 


Assembly Products, Inc., * 
Chesteriand 20, Ohio. Write for explanation of aymit 
(West Coast: Box XX, Palm Springs 20, Calif.) 
Booth 1323, Design Engineering Show 
May 20-23, Coliseum, N.Y.C. 
Circle 90A on Readers’ Service Card 
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Because 
AUTOMATION can't 
tolerate errors, 
controls operate 
on DRY air 


lectrodryer® does that Drying 


HESE INSTRUMENT air driers are typical of 
many scattered throughout the Petroleum 
and Chemical industries. Some Lectrodryers 
are huge. But all go about their Drying job 
efficiently and dependably, requiring very 
little attention. They “automate” Drying. 
Pipe lines, natural gasoline plants and 
refineries—remotely-controlled processing 
plants—all assure dependability of their auto- 
matic operations by installing Lectrodryers to 
Dry the air fed to instruments and air-motors. 











Thus, regardless of weather conditions, there’s 
no moisture in the compressed air to cause freeze- 
ups, form rust or mud to clog delicate ports. 

Add a Lectrodryer to the aftercoolers and 
separators now on your air system and catch 
the vaporous moisture that will otherwise 
cause trouble as the air cools. Bulletin 223-A 
describes these instrument air driers. For a 
copy, write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 356 32nd Street, 
Pittsburgh 30, Pennsylvania. 


In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege. 


Lect 
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panel mounted 
Pyrometers 
with or 


Clecunacy. 


Alnor Pyrometers are designed to give consistently accurate 
temperature readings under the most severe conditions of 
vibration, dirt and corrosive atmosphere. Sturdy, laboratory- 
precise movements are cushioned in fume-proof, splash- 
proof welded steel cases in front of board or flush type 
mountings. Six series available for single circuit up to 31 
circuit applications. Eleven standard ranges covering 0-300° 
F. to 0-3000° F. or centigrade equivalents. 
Single-circuit series data is covered in Bulletin 4371. 
Multi-circuit series data covered in Bulletin 4361. 

Circle number you wish; attach this ad to your letter- 
head, and mail to: Illinois Testing Laboratories, Inc., Room 
542, 420 N. LaSalle St., Chicago 10, III. 


PRECISION INSTRUMENTS 
FOR EVERY INDUSTRY 
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HOW 


ANTIQUE 


ARE YOUR 


MICRO- 


WN Galina le 
METHODS? 


LOUIS LEVIN & SON, INC.—3610 S. BROADWAY—LOS ANGELES 


Circle 93A on Readers’ Service Card 


92A 


| 





> new products 





Hydraulic Amplifier 

e This new hydraulic am- 
plifier, which operates with- 
out the need of an amplified 
signal input, will find use 
in control systems requiring 
high reliability and sensitivi- 
ty. It eliminates the neces- 
sity of initial-signal power- 
amplification by utilizing di- 
rect signals from _ gyros, 
accelerometers, diaphragms, 
and torque motors driven directly from potentiometers. It weighs 


only 4 ounces. Manning, Maxwell & Moore, Inc., Stratford, Conn, 
Circle 13P on Readers’ Service Card 








High-Speed Plotter 


@ The Electroplotter S. 
a flexible, high-speed 
plotter offers users of 
general-purpose com- 
puters four degrees of 
freedom in 
output data in graphic 
form. Accepting — in- 
formation from punched 
paper tape, punched 
cards or magnetic tape, 
the Electroplotter S op- 
erates as a computer 
output by printing complete, four-dimensional graphic display ip 
one reading. It operates at rates of between 70 and 100 com 
plete displays per minute. Benson-Lehner Corp., 11930 Wes 


Olympic Blvd., Los Angeles 64, Calif. 
Circle 14P on Readers’ Service Card 
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PRODUCE SMALL INSTRUMENT PARTS witH MORE 
ACCURACY - ECONOMY and SPEED 


on JEVIN 


INSTRUMENT 
» LATHES 


For efficiency small work should be done ona 
small lathe. In many cases the work done on 
an instrument lathe requires a degree of pre = 
cision and fine finish which cannot be obtained 
from larger machines. LEVIN lathes are made 
in two collet capacities, 5/16” or 3/16”, and 
thirty-three different models. Over 150 sizes 
of collets available in either capacity. Send 
for catalog “M” describing complete line of 
instrument lathes and accessories. 








. 
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@ Series 137 Strainer is for use in ap- 
plications requiring fine straining of 
air or gases and is particularly suited 


for keeping regulators clean. It is 
available in pipe sizes 4”, %” and 
14”, and is suitable for pressures up 
to 500 psi. Watts Regulator Com- | 
pany, Industrial Division, Lawrence, 
Mass. 


Circle 15P on Readers’ Service Card 


Photoelectric Refractometer 


e This new photoelectric refractometer for laboratory, pilot plant, 


or process control has been announced by Phoenix Precision In- 





strament Co., 3805 N. Sth St., Philadelphia 40, Pa. It may be 
ysed in any application where refractive index of a process yield 
js an indication of product analysis. The instrument provides 
accurate quality control of pharmaceutical, chemical, and _petro- 
Circle 16P on Readers’ Service Card 





leam yields. 








A sleeve, raised and lowered 
within a non-magnetic 

tube, attracts or releases an 
Alnico magnet attached 

to a mercury switch. Basically, 
this is Magnetrol. 


' MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF 






Miniaturized Sampling Switch 
e A miniaturized version of the 


Type A Sampling Switch has 
been developed. This minia- 
ture two-pole 30-contacts-per-pole 
switch will provide 60 channels in 
make-before-break operation. A 
filtered 27.5 volt d-c motor ro- 
tates the switch at 2.5 rps pro- 
viding a sampling rate of 150 
samples per second. Applied 
Science Corp., Princeton, N. J. 





Circle 17P on Readers’ Service Card 
@ No matter how specialized the ooo eee eee gy 
liquid level control application, 
Miniature AC Motors adapting Magnetrol to meet it 
presents no problem. Whether 
* A new line of standard motors for 115 or 200 volts, 60 or 400 it’s for high pressures, high tem- 
cycles, has been announced for applications where size is 1.675” peratures, corrosive liquids or any 
diameter, and up to 4.5” long. The motors are wound for single other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That’s 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 
Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order. 


State 


Zone 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 


2120 S. Marshall Bivd., Chicago 23, Illinois 7 
Please send me catalog data and full information on 


Magnetrol Liquid Level Controls. 














or multi-stage switching. Our ¥ 
experienced engineering staff is r 
at your service. 3 
G > | 
phase (with a capacitor) or two-phase operation, two, four, or MAGNETROL, Inc. 3 4] 8 s 
S pole, and three-phase, two and four pole. Motors can be : 5 a 
ed with integral planetary-gear reducers, offering 102 VHY NOT MAIL THE COUPON—NOW tt din 


‘a between 4 to ] and 3 million to 1. Globe Industries, Inc.., 
nley Ave., Dayton, Ohio Circle 18P on Readers’ Service Card » SE cy Mendiore® Sune 
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MINIATURIZATIO 


From Pilot Plant to Process 


4 “BANTAM” 500 SERIES 
Throttling “Bantam” Diaphragm Control 
Valves for all standard control valve uses, 
Cv of 0.6 and below, up to 1000 psi and 
500°F, characterized, renewable trim, 316 
stainless steel and teflon only wetted sur- 
faces, low in hysteresis, size and weight, 
a modern design of control valve. 2000 





> new products 






















| Meter-Relay 
| @ Model 126 Very-High Sensitivity Meter- 
| Relay fits a 9 pin miniature socket and has 
| a moving-coil armature which rotates in 
| the flux gap of an Alnico magnet. The 
| moving element is similar to voltmeters 
| and microammeters. It rotates on polished 
| pivots in “V” cup jewels. The “pointer” 
is a contact of solid iridium-platinum al- 


for on-off service. 


: a ‘ 

: : oy. / king c > 
series “Bantam” Control Valves available loy. A lov king " oil in the moving element 
| develops additional torque. Assembly 


Products, Inc., P.O. Box XX, Palm Springs. 
Calif. 


Circle 19P on Readers’ Service Card 


Weatherproof Recording Gages 





e Recording gages for pressure, 
vacuum, and water or liquid-level 
measurements are now available 


TUBE AND PIPE CONNECTORS » 


For use in such systems as aircraft 
or marine applications where 


weight is a factor, these connec- 
tors replace standard flanges. 
Available in various materials, in 
male or female socket or butt 
weld design, for tubing, and up 





in weatherproof cases, according 
to a recent announcement by The 
Bristol Co., Waterbury 20, Conn. 
The new cases are designed for 
wall or pole mounting outdoors, 












to schedul ipe. , : 
wechedle 4G pipe where they will be subjected to 


all types of weather. Measure- 
ments of water depths or other 
liquids can be accomplished with 
float-type, pressure-type, differen- 
tial-pressure-type, or bubbler-type liquid-level gages. 












4 “DEMI” PACKLESS VALVES 
For services when packing is a problem, mani- 
folding of small valves in one unit, these low 
cost valves have a great popularity. For services 
up to 1500 psi and 500°F., screw, toggle, or 
diaphragm operated, the “Demi” line is ideal 
for panel mounting up to five valves in one 


block. 
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Filters and Lubricators 


e@ A series of air-line filters 
and lubricators have 
added to firm’s line of con- 
trolled-airpower devices and 
accessories. Known as the 
Bellows “Lubri-Air Con- 
trols,” these units filter and 
lubricate compressed air to 
insure maximum efficiency 
and life of pneumatic equip- 
ment. The twin baffle-plates a 
of the “Lubri-Air” Filter _ 
creates centrifical circulation 

of incoming air. The “Lubri-Air” Lubricator provides ani 
taneous response of properly lubricated air. The Bellows’ 
Akron 9, Ohio. Circle 21P on Readers’ Service Gam 


been 





Fe 


WHIFFLETREE OPERATOR » 
Two valves operated simultaneously by 
one operator. Valves may be globe or 
three-way and have a multitude of 
piping arrangements for mixing and 
routing applications. 





a 


¢ MANUAL RESET 
Wherever control air on dangerous or toxic 
process flows must be blocked for safety, | 
on air failure until manually reset, these 








valves insure against disaster. Standard : i 

sizes 4" and 4” L.P.S. Field Power Supply : 

| @ This compact, field power-sup- 
ply for use with mobile comput- 
ers and amplifiers is now in 
production. Designated Model 

3-1I50XHS, it mounts at any / 

angle, withstands high humidity, 

and is fungusproof. Output volt- : 







age is nominally set at 300 vde, 


SAUNDERS VALVES — AIR OPERATED » 


Plastic valves, 2’’ and below, metal valves 1’ but may be varied from 27 o- 
and below, G. W. Dahl Company, Inc. dia- 325 vde by means of screw-driver- 
phragm operators on these valves provide adjusted potentiometer. Current 
simple, sure automatic operation. Each ap- is 0-150 ma max. R. Lunday, Adv. Mgr., Dressen-Barnes AI 
plication must submit full flow information. 250 N. Vinedo Ave., Pasadena, Calif. Cc . 
Write us for complete technical information, or the address ? 
of our ae > sata eto Transistorized Plug-In Counting Circuits 
nts can be 





e Substantial savings in space and material requireme 
realized from utilization of new subminiature, transistorized, plug 
in counting circuits. They can be used in telemetering, frequen! 
determination, time-interval origination, sequencing, counting 
| scaling, and similar operations. Available in two basi¢ types: 
| Plug-In “P Series,” and “C Series,” subminiature cartridge oF 
| figuration. The Walkirt Co., 141 W. Hazel St., Inglewood, 
Circle 23P on Readers’ Service Card 
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Recording 
Unit for 
Variable 1 


Bailey Recorder 
is key to 





Recording 


in for ac) “Step-by-step” 


Variable 2 


automation 


When you are pioneering a new process and 





don’t know all the answers, complete automa- 
Controlling = tion is seldom practical. The first step is to 
Pier yi : 7. identify your variables and measure them. 
eas Nothing does this job better than a Bailey 
Recorder. One instrument can record any four 
variables that can be converted to electric or 


pneumatic signals. 


Once you get a better understanding of the 


Controlling ee : variables in your process, you will want to add 
Unit for A 
Variable 2 


controls and feed back your measurements. 
Here’s where the versatility of the Bailey 
Recorder comes into play. For the same Bailey 
instrument you use to record variables is 


designed to accommodate plug-in control units. 


When you use a Bailey Recorder, you can build 
your instrumentation along with your process. 
At the start, you use only the plug-in units for 


recording. Then you add plug-in controls as 
Units added to © : prug 
Recorder-Controller 
as needed 


you see the need for them. 


For the complete story of how you can use a 
Bailey Recorder for step-by-step automation, 


see your Bailey Engineer. G-42-1 





+ can be instruments and controls for power and process 


= BAILEY METER COMPANY 


> types: 
ge col- 1021 IVANHOE ROAD . CLEVELAND 10, OHIO 
A Cali In Canada— Bailey Meter Company Limited, Montreal 
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Get Greater Accuracy In Your Stamped Gears 


EACH WINZELER STAMPED GEAR, in runs of hundreds 
or thousands, equals or surpasses the most exacting speci- 
fications. They invariably cut assembly time, and costs. 
Mechanisms run smoother, sweeter, longer. And users 
like the quiet, dependable performance of WINZELER 
Geared products. Send along drawings, specifications, 
quantities needed. Let our capable staff help you. 


SEND FO ae 4-page folder. .a valuable Stamped Gear 
guide. Gives technical data, tables, ideas, sugges- 


tions, descriptions of many types. Use company stationery please! 





WIMZELER MANUFACTURING & TOOL CO. 


7355 WEST WILSON AVENUE, CHICAGO 31, ILLINOIS 
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Gurley Standard Binary Code Discs 
Now Available in Four Versions 





Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use 
in either photo-electric, magnetic or contact types of pickups. 

Containing concentric zones of information in the gray (re- 
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque. 
Varying patterns record up to 8192 bits of information (65,536 
on special designs! ). 

Four coatings are available: “Type T’’—photoengraver’s glue 
with colloidal (black) silver, essentially grainless; “Type R” with 
etched metal coating, for reflectivity and transmission contrast; 
“Type M” with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and “Type C”—metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. WRITE FOR BULLETIN 7000. 


W. & L. E. GURLEY * 526 Fulton Street, Troy, N. Y. 
GURLEY since 1845 
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> new products 





Sweeping Oscillator 






e Introduction of this new Rada- 
Sweep Sr. into firm’s line of 
precision, electronic sweeping- 
oscillators has been announced. 
A broad-band, all electronic, fun- 
damental sweeping-oscillator, with 
six switched bands, the new in- 
strument has 24 precise crystal- 
markers set at specified frequen- 
cies. Center frequencies are from 1 to 260 me. 
Co., 14 Maple Ave., Pine Brook, N. J. 

Circle 24P on Readers’ Service Card 


Vibration Calibrator 


@ Model 501 Vibration Cali- 
brator utilizes a non-con- 
tacting probe and is capable 
of measuring vibrations of 
from 10 to 20,000 cps with 
amplitudes of 20 to 20,000 
micro-inches. Model was 
designed to measure, with 
an accuracy of +5%, vibra- 
tion amplitudes of non-mag- 4 
netic metals while utilizing 

a minimum surface-diameter of %’’. May also be converted ie 
use on magnetic metals as well as on non-metallic surfaces. Te 
Instrument Electronics Corp., Dept. Y, 728 Garden St, 
stadt, N. J. Circle 25P on Readers’ Service 





a-c Contactors 


e New 3-pole (Type 
48KXX) and 4-pole 
(Type 48LXX) a-c con- 
tactors are single-unit 
versions of the S-D 
Type 175KXX mechani- 
cally-interlocked revers- 
ing contactor. These 
new units are well 
suited for “built-in” 
control, and will find 
wide use in the control of a-c motors, solenoids, heaters and other 
loads. Single-throw, double-break contacts are individually sprung 
to maintain contact alignment. Contacts are of fine silver in 
melamine arc chutes and afford a genuine safety factor under high 
overload conditions. Struthers-Dunn, Inc., Pitman, N. J. 
Circle 26P on Readers’ Service Card 





Automatic Tank Selector System 


e This new automatic 
tank selector system 
controls the filling of 
storage and _ settling 
tanks. It uses a pneu- 
matic circuit with a 
selector-controller and 
level transmitters  di- 
recting operation § of 
pneumatic fill valves. 
In operation, the sys- 
tem senses the liquid 
level of each tank in 
the system through 
the level transmitter 
and then automatically 
opens the fill valve if 
tank requires filling, or automaticall 
is not required. Mason-Neilan, Division of W 





y cycles to next tank if filling 
orthington Corp. 


Nahatan St., Norwood, Mass. Circle 27P on Readers Service 
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ONLY NLS GIVES YOU 
THE RELIABILITY OF 
OIL BATH SWITCHING 


The BIG difference that can’t be explained away is 
the exclusive NLS oil immersing principle in digital 
instrument stepping switch lubrication! Sealed in a = 








Aan li 





bath of specially refined oil, these electrical contacts 

as well as their driving mechanisms never need 

periodic disassembly for lubrication; constant accuracy, trouble-free operation 
and longer life are the results. NLS originated the automatic digital voltmeter and 
now manufactures a wide line of related electrical measurement instruments. 
Inch-high illuminated numerals provide high speed readings easily understood 
even by unskilled personnel. Automatic data recording equipment is available for 
all voltage or resistance measurement units. The NLS line of digital instruments 
covers the full range of engineering and scientific applications in this field. We 
will meet your most exacting requirements for electrical measurement instru- 
mentation. Please write our home office at Del Mar Airport, California, or 
contact our representative nearest you. 







Originators of the Digital Voltmeter 


non-linear systems, inc. 
/ Del Mar, San Diego County, Calif. 
Phone: SKyline 5-1134 








MODEL 451 
‘al Purpose Volt- » — 
Seeding et On os Digital Ohmmeters + AC-DC Converters + Data Reduction 
+999,9 ne to Systems + Digital Readouts + Peak Reader Systems 
: ¢ Binary Decimal Converters + Digital Recording Systems 
May 1957 Circle 101A on Readers’ Service Ca 


NLS AT CONVAIR, SAN DIEGO 


Approximately 100 NLS digital instruments 
are currently conserving precious engineering 
time at Convair, San Diego. They are used in 
conjunction with analog computors and auto- 
matic test equipment for testing electronics and 
electrical parts in the receiving department 
and for inspection of completed electronic 
assemblies in production. They are also used 
as master meters for meter and other equip- 
ment calibration in the general laboratory, 


NON-LINEAR SYSTEMS, INC 

Dept. A-557, Del Mar Airport, Del Mar, Calif. 
Please send technical information on: 

() AC or DC voltmeters [1] ohmmeters 








(J analog-to-digital (_] automatic testing 
converters systems 

NAME 

COMPANY_ ae: 

ADDRESS____ sini 

CITY____ se ZONE____ STATE 
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Electronic Control Centers 


e An entirely new concept in automatic 
temperature control is illustrated and de- 
scribed in Bulletin F8031, entitled “Elec- 
tronic Control Centers.” It discusses the 
functions, uses, and advantages of cen- 
tralized automatic control, with visual su- 
pervision of the entire heating and air con- 
ditioning system. Barber-Colman Co., 1400 
Rock St., Rockford, III. 


Circle 1L on Readers’ Service Card 


Ceramic-Insulated Wire 


e Bulletin reports on how ceramic-insu- 
lated wire is an excellent tool for engi- 
neers engaged in designing atomic reactors, 
where thermocouple wire, leads, power 
leads, low level instrument signals, or re- 
sistant elements are required. The wire 
is particularly applicable for high radia- 
tion fields, high pressure, high and low 
temperature—400°F to 2000°F. Bulletin 
4, Aero Research Instrument Co., 315 N. 
Aberdeen St., Chicago 7, Ill. 


Circle 2L on Readers’ Service Card 


Metal Bellows Seals 


e A new series of metal bellows seals that 
have been added to firm’s line of mechani- 
cal shaft-seals are described and illustrated 
in data sheet. The new metal bellows seals 
will operate at temperatures in excess of 
+700°F, and lower than —100°F, and 
are for use where acids, solvents, etc., will 
destroy the organic components of other 
types of seals. Cartriseal Corp., 3515 W. 


Touhy Ave., Lincolnwood, IIl. 
Circle 3L on Readers’ Service Card 


Analytical Instruments 


e A new 16-page catalog of laboratory 
analytical instruments outlines company’s 
infrared and ultraviolet spectrophotometers, 
monochromators, flame photometers, vapor 
fractometers, as well as accessories and in- 
strument components available for use with 
them. Also includes brief description of 
process control instruments. Perkin-Elmer 


Corp., Norwalk, Conn. 
Circle 4L on Readers’ Service Card 


Explosive Actuated Valves 


© Copy of a talk entitled “Explosive Ac- 
tuated Valves for Aircraft, Guided Mis- 
siles, and Commercial Applications,” is 
available. The talk was presented at the 
American Rocket Society’s Fall Meeting 
by Maurice W. Connell, president of the 
Conax Corp. Contact the firm at 2300 
Walden Ave., Buffalo 25, N. Y. 


Circle 5L on Readers’ Service Card 
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Millivoltmeter Recorder 


e Bulletin E1117 on a Portable Millivolt- 
meter Recorder for use in electrolysis sur- 
vey work is offered. It describes the use 
of the new instrument in surveys of elec- 
trolytic corrosion and deterioration of un- 
derground structures such as pipes and 
cables. A bibliography on testing methods 
and their significance is included. The 


Bristol Co., Waterbury 20, Conn. 
Circle 6L on Readers’ Service Card 


Pulse Calibrator 


e Type 1810 Pulse Calibrator, a new in- 
strument for accurately measuring current 
and voltage pulse-amplitudes, pulse-dura- 
tions and rise-time, is described in a tech- 
nical brochure. It shows how the cali- 
brator operates, illustrating actual wave- 
forms obtained from different applications 
of the unit. Also gives complete theory of 
operation along with specifications. Bur- 
roughs Corp., Electronic Instruments Div., 
1209 Vine St., Philadelphia 7, Pa. 
Circle 7L on Readers’ Service Card 


Hi-Linear Potentiometer 


e The “Linipot,” a precision wire-wound 
linear motion potentiometer with a rather 
extraordinary linearity of, for example, 
+.05% over a 4” stroke, is detailed in 
data sheets. The Linipot is designed for 
recording and control instrumentation and 
its primary function is to accurately trans- 
late mechanical position into an electrical 
signal. Benson-Lehner Corp., 2340 Saw- 
telle Blvd., Los Angeles 64, Calif. 


Circle 8L on Readers’ Service Card 


New Colloids List 


e@ A new edition of firm’s bulletin “Dag 
Dispersions for Industry,” lists 44 colloidal 
and semi-colloidal dispersions of graphite, 
molybdenum disulfide, mica, vermiculite, 
zinc oxide, acetylene black, copper, and 
glass. Carriers and diluents are given for 
each product, along with typical applica- 
tions and physical data. Acheson Colloids 


Co., Port Huron, Mich. 
Circle 9L on Readers’ Service Card 


Electronic Manufacturing Facilities 


e A 12-page brochure describes company’s 
facilities. The firm manufactures elec- 
tronic test equipment component parts for 
the electronic industries, custom manufac- 
tures complex electronic devices, and does 
electronic research and development. Book- 
let is illustrated. Laboratory for Electron- 
ics, Inc., 75 Pitts St., Boston 14, Mass. 
Circle 10L on Readers’ Service Card 





Industrial Adhesives Selection Chan ' 


e A new industrial materials selection | 
chart, listing valuable application and de. 
scriptive information, including data 
adhesives, coating, and sealers, has been 
prepared. This chart is divided into six 
sections including reclaim rubber, evn. 
thetic rubber, latices, plasties, epoxy tee. 
ins, and caulkings. Miracle Adhesives 
Corp., P.O. Box 455, New Phila., Ohio, ! 


Circle 11L on Readers’ Service Card 


Radiography of Subminiature Tubes 


e Bulletin entitled “Radiography in Pp. 
duction Control and Inspection of Sy). 
miniature Tubes” tells of techniques used { 
by Raytheon Mfg. Co. Reprinted from , 
national technical magazine, the artice 
deals with the basic requirements for pre 
cision radiography. Smallness of Xa 
tube voltage, and adequacy of target coo. 
ing are some of the factors covered. Ip 
struments Division, Philips Electronics, 
Inc., 750 S. Fulton Ave., Mt. Vernon, N.Y, * 
Circle 12L on Readers’ Service Card 


Electronic Volt-Ohmmeter 


e Form 225K lists features and specifice- 
tions of a new Electronic Volt-Ohmmeter 
Quali-Kit. Built around a nine-inch me 
ter, this kit features extra long meter scales, 
d-c zero-center scale for galvanometer ap 
plications, built-in buzzer for fast audible 
continuity tests, and accurate scales 
for measurement of complex waveforms 
Hickok Electrical Instrument Co., 10564 


Dupont Ave., Cleveland 8, Ohio. 
Circle 13L on Readers’ Service Card 


Industrial Designing 
e “How to Work With the Industrial De 


signer” is the title of a new brochure. lt 
gives eight suggestions which will enable 
manufacturers to make better use of out 
side product design services or use outside 
designers to cooperate with their own de 
sign department. Harry H. Foster, Director 
of Design Promotion, Leotta & Parcher, 


303 Harry St., Conshocken, Pa. 
Circle 14L on Readers’ Service Card 


Distilled Water Piping 


e Bulletin 139 details a line of tin-lined 
pipe, fittings, line valves, faucets and at 
cessories developed to protect distilled o 
demineralized water from metallic cot 
tamination. Literature also covers pr 
cedures and methods of installation. Bam 
stead Still & Demineralizer Co., 179 Lane 


ville Terrace, Boston 31, Mass. 
Circle 15L on Readers’ Service Card 
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new small instruments in fiber glass cases 
indicate ... transmit... control temperature or pressure 





NOW...instruments as corrosion-resistant as the 
equipment they control! Every instrument in Fischer 
& Porter’s new 1450 Series is housed in a fiber glass SERIES 1450 

reinforced polyester case resistant to acids, alkalis, CORROSION-PROOF INSTRUMENTS 
salts, solvents, dust, and weather. You can place 


indicators, transmitters, and controllers wherever you Temperature Range: 


want—inside or out—without regard for corrosive minus 400F to plus 1000F. 
fume and splash. The protection is built right into Presoure Maen 
the housing . . . nothing to wear away or scratch off 30” Hg vacuum to 5000 psi 
++ NO coatings to renew. The first such equipment As pneumatic receivers, 1450 instruments accommodate 3 to 
available for process instrumentation, Series 1450 15, 3 to 18, or 3 to 27 psi signals. 
brings a new flexibility and freedom to instrument 
installation. instrument Options: 
TEN : oats 5 steals tedlenter with 4 

There’s no way for corrosive atmospheres to reach ae ie ee oat wih a wade eh coal © 
the working instrument. Every exposed part is either indicating transmitter. Transmitter can provide pneumatic 
plastic or 316 stainless steel. And a polyviny] chloride outputs, resistance outputs, or differential transformer outputs. 
a a positive seal against dust and mois- Controtier Optonet 

; : @ universal controller with on-off, proportional, differential 

F&P has engineered the unique new 1450 Series gap, and manual reset 
housing for operation and maintenance ease. The @ wide band proportional 
entire instrument can be removed from the case if e = eee — end ne — orn 
desired. Zero adjustment and range changes are easy. 0 
A plug in the removable door provides access to the Mounting: 
adjustment screw for the optional external set point. Suitable for surface, pipe, or panel mounting. Panel cutout 


. Field tested over a one year period, the 1450 Series size is 8%" x 10%”. 
8 available NOW on four week delivery schedules. 


F : ~ : — . 
or complete data write Fischer & Porter Co., 557 County Line Road, Hatboro, Penna. 


FISCHER & PORTER CO. 


Complete Process Instrumentation, 














May 1957 Circle 102A on Readers’ Service Car 103A 




























































4 


for better electrical 
PLUGS and electronic equipment 
| Ey 


for TYPICAL DESIGNS 
AIRCRAFT 

and ELECTRONIC 

INSTRUMENTS 














AN, AN-A, AN-B, AN-C...Conforming to Specification MIL- 
C-5015C. 15 insert diameters and 260 contact layouts. 6 shell 
styles, AN3100 to AN3108 with all accessories. Also (AN) F, 
O(*) AF. 








for VIBRATION 
RESISTANCE 
and MOISTURE- 
PROOF applications 


AN-E SERIES ... environment resisting. Replaces AN-M. Meets Specific. 
tion MIL-C-5015C. Resilient inserts. Integral cable clamp. New grounding 
lugs. Interfacial sealing, improved grommet and new grommet follower. 








for GENERAL : K, RK SERIES... SPECIAL ACME THREAD. The All-Purpose 
CIRCUITRY and Series. Conduit and cable clamp entry types. 1 to 82 contacts 
QUICK DISCONNECT C in 213 different contact layouts. 10-, 15-, 30-, 40-, 60-, 80-, 115-, 
‘ and 200-amp. silver-plated contacts. High quality phenolic, 
in more rugged 4) 2 melamine, and formica insulators. Cadmium-plated aluminum 
applications - alloy shells. 








DP, DPB, DPD, DPD2, DPD2R, DPJ, AND DPS SERIES... Rack/panel/ 
UNIT-PLUG-IN chassis. With and without shells; coaxial and high voltage contacts. Permit 

; ; quick disconnect, interchange, replacement, testing and inspection of as 
applications ... semblies and sub-assemblies. 








for AUDIO P, XLR, XL, XK, O, UA, BRS SERIES... many shell styles and insert layouts. 
' Straight and angle 90° plugs. Latch-lock types. Wall-mounting, panel, lock- 

and LOW LEVEL “4 nut mounting, and adapter receptacles, single- and two-gang. 10- to 30-amp. 
circuits 44 contacts, coaxials. UA Series features 3 gold-plated contacts. 


D, MC, DPA, DPX, AND K MINIATURES... miniatures and 
for RADIO and ates sub-miniatures designed for amplifiers, miniature indicators, 





NIATURE computer circuits, telemetering equipment, small pre-amps, 
SUB-MINIATU J and general instrumentation where space is limited and cur- 
applications f 2 rent requirements are generally not over 5 amperes. Variety of shell styles, 


junction shell, and insert arrangements. 3 to 50 contacts, plus coaxials. 








for HERMETICALLY \ GS (AN TYPE), KH, RKH, DAH, BFH, TBFH, DBH, KH30. .. with steel 

ir \\ shells and contacts to withstand high pressures from within or without. 

SEALED ‘ oe: Insulation is a glass material, fused under high temperature to shell and 
applications ‘ contacts, thus forming a hermetic seal. 


AN-K, AN-“FW,” AND CANNON K-“FW” STEEL SHELL CONNECTORS... 
Open flame protection offered in the greatest variety of this type of con- 
nector. Wall- or box-mounting receptacles. Straight or angle 90° plugs. 
Crimp-type contacts. Inserts of glass-filled materials. 


for HIGH ~*~ 
TEMPERATURE \ 
and firewall 
applications 





Cannon Exectric Company, 3208 Humboldt St., Los Angeles 31, Califor 
nia. Factories in Los Angeles, Salem, Mass., Toronto, Can., London, Eng., 
Melbourne, Austl. Manufacturing licensees Paris, Tokyo. Representative 
and distributors in all principal cities. 

P F please refer to Dept. 426 
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> new literature 





Control Valves 


@ Two new specification sheets, S810-11 
and $810-12, give details of construction 
on single-seated and double-seated Series 
900 Diaphragm Control Valves. Included 
are sizes, materials, plug-characteristic 
curves, dimensions and 2 cross-section 
drawing of each type. Minneapolis-Honey- 
well Regulator Co., Valve Division, Phila- 


delphia 23, Pa. . 
Circle 16L on Readers’ Service Card 


Rectilinear Potentiometer 


e Literature is available on a new, sub- 
miniature, rectilinear potentiometer which 
js ideal for hydraulic valve or other short 
stroke applications. Used primarily in 
high-performance control and instrumenta- 
tion systems, the new model] is suitable for 
both de and ac. Humphrey, Inc., 2805 


Canon St., San Diego 6, Calif. 
Circle 17L on Readers’ Service Card 


Resistors 

e A line of precision wire-wound resistors 
featuring tension-free windings is described 
in a bulletin available from Kelvin Electric 
Co., 5907 Noble Ave., Van Nuys, Calif. 
The newly-developed “relaxed winding” 
technique practically eliminates resistance 
drift with age and “shorts” or “opens” 
due to thermal shock, thus providing ex- 


ceptional reliability, long-term accuracy. 
Circle 18L on Readers’ Service Card 


Dynamotors 


@ Engineering design and performance 
data on a new line of dynamotors are 
available in a data sheet. It describes the 
3000 Series Dynamotors as being manufac- 
tured in a wide range of input and out- 
put voltages and power outputs. Units in 
this series have a brush life of 1000 hours: 
250 hours at high altitudes. Induction 
Motors Corp., 570 Main St., Westbury, 
Long Island, N. Y. 
Circle 19L on Readers’ Service Card 


Precision Gears 


¢ Illustrated brochure entitled “Precision 
Fine-Pitch Gears” discusses precision gears 
as compared to commercial gears and the 
methods and equipment employed in pro- 
ducing these gears. Other sections deal 
with quality-control measures, and recom- 
mended gear-data formats. Fairchild 
Camera and Instrument Corp., Robbins 
Lane, Syosset, Long Island, N. Y. 
Circle 20L on Readers’ Service Card 


Turbine Problem Solved 


* A four-page report tells how a Bendix 
G-15 General-Purpose Computer saved 2899 
costly engineering manhours in solving a 
turbine problem. The computer solved the 
at problem, an example representa- 
pi of data-analysis studies needed by in- 
ustry and research, in just 17 hours. Com- 
puter Division, Bendix Aviation Corp., 5630 


t Vitae St., Los Angeles 45, Calif. 
Circle 211 on Readers’ Service Card 
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Measure 


CORROSIVE 
LIQUIDS 
ACCURATELY 





with NIAGARA 


Displacement Meters 


Now you can apply the extreme accuracy of Niagara Meters to the 
measurement of corrosive liquids. Niagara Chemical Meters of Type 
316 stainless steel offer good resistance to corrosion and can be used to 
measure caustic soda, most acids, fruit juices and similar liquids. 
Available in sizes 3 to 110 G.P.M. or in intermittent use up to 160 
G.P.M. Niagara Chemical Meters are also available for automatic 
liquid measurement and liquid flow control in hazardous or non- 


hazardous atmospheres. 


If you have corrosive liquid metering problems, let us help you. 
Mail coupon today. 


Please send me information on the complete 1 
line of Niagara Meters. \ 


BUFFALO 


I 

I 
R rm Liquid ovecccevceccceseosoes cooposccossesessesessosonseeoes | 
M E T E e | og We iiiciassecivns °F | 
2934 Main Street | IR A Se SE ET 
DCI, -s...conesrssecenvseqeoserensonnnmasnsnpenatens ~ 8 

BUFFALO 14, NEW YORK \ 
Address — & 
t ——_—— ee el —_ 
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FAST ACCURATE CALIBRATION 


Now possible with one completely self- 
contained AC-DC calibration standard requir- 
ing a minimum of operator training and pre- 
vious instrument calibration experience. 


Compact Light Weight 
Model 829 


INSTRUMENT 


or VS i-j 7 wale), | 
STANDARD 





QUICK CONVENIENT TESTING 
Portable AC-DC unit contains all power sup- 
plies and standards in one single cabinet. 
Operates without batteries or accessories. 


Precise, practically error-proof check- 
ing of most types of electrical indicating 
instruments in daily use is a routine con- 
venience for Model 829 users. Maintenance 
of quality control by frequent calibration 
of instruments and allied test equipment 
can be accomplished within departments 
by available personnel. A mechanical index 
explains step-by-step test procedure. 








WESTON Special Meters 


used as standards have 
5-inch mirror precision 
scales, knife edge pointers 
and are adjusted to better 
than 0.2% accuracy. 











Calibration to full scale accuracy of 
0.5% can be accomplished for all instru- 
ments measuring d-c voltage (22 ranges) 
from 0.25 mv to 2000 volts, d-c current (22 
ranges) from 2 ya to 20 amperes, a-c volt- 
age (19 ranges) from 1.5 mv to 1500 volts, 
and a-c current (14 ranges) from 1.5 ma 
to 20 amperes. Net price $2650. f.o.b 
Boonton, New Jersey. 


Write for Technical and Application Data. 


Kadto Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 
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| High Altitude Connector 


| @ A new rack/panel pressurized connector 
for high-altitude and vibration applications 
is featured in firm’s DPS Series. Complete 
information is contained in Bulletin DP- 
101. When the DPS Connector is mated, 
it is sealed about the insert faces with a 
specially designed seal. Cannon Electric 


Co., P.O. Box 3765, Terminal Annex, Los | 


Angeles 54, Calif. 
Circle 22L on Readers’ Service Card 


Ruggedized Reference Standard 


e@ Specification sheet is available on rug- 
gedized, reference-standard instruments 
that include diamond pivots and sapphire 
spring-mounted jewels. Literature de- 
| scribes these instruments as “the most 
| revolutionary development of the past dec- 
|ade in electrical indicating instruments.” 
Sensitive Research Instrument Corp., 310 
Main St., New Rochelle, N. Y. 


Circle 23L on Readers’ Service Card 


| Bimetal Thermostats 


e Bulletin 3000 reports on a new line of 
Stemco Type A bimetal-disc type thermo- 
stats for electronic, appliance and indus- 
trial applications. The bulletin covers op- 
erating principle, gives performance data, 
ratings, dimensions, and construction de- 
tails. Write to Mfg. Co., Ine., 


Lexington, Ohio. 
Circle 24L on Readers’ Service Card 


Stevens 


Contactor 
Circle 24L on Readers’ Service Card 

e Full specifications and other details are 
available on a new high-speed d-c contactor 
with a pick-up time of approximately 1/10 
of a cycle. The contactor’s speed is rated 
at 1.8 milliseconds and is used in all ap- 
plications where extremely fast operation, 
absolute reliability and long operating life 
are paramount. Brown Boveri Corp., 19 
Rector St., New York 6, N. Y. 


Circle 25L on Readers’ Service Card 


Tubing Facilities 


| @ Ohio Seamless Tube Division of Copper- 


weld Steel Co., Shelby, Ohio, has released 
a comprehensive new book describing their 
tubing, production processing and facili- 
ties for handling a wide variety of tubing 
requirements. It contains a flow chart, in- 
plant photos, and brief descriptions, to 
give an easy-to-understand conception of 


the operations involved. 
Circle 26L on Readers’ Service Card 


Specific-Gravity Apparatus 


e@ Leaflet describes instrument that sup- 
ports interchangeable hydrometer vessel in 
accurately-vertical position on a swinging 
arm, thus providing accessible location for 
hydrometer near a laboratory sink or 
mounted on a standard laboratory tap. 
Leaflet is illustrated and includes informa- 
tion on the two vessel sizes available and 
a list of appropriate hydrometers. Royco 


Instruments, 720 Arthur St., Albany, Calif. 
Circle 27L on Readers’ Service Card 


ENGINEERS 





vA 
Here is an excellent opportunity 
for a challenging career with 


Fairchild working on a new 
U.S. Air Force Missile. 


Immediate openings exist for 
experienced and qualified elec- 
tronic engineering specialists in 
these challenging categories; 


SERVO MECHANISM 
DESIGN 


ANTENNA 
DESIGN 


SYSTEMS 
DATA ANALYSIS 


RADIO COMMAND 


RADAR 
SYSTEMS ANALYSIS 


Write today to: 
CHIEF ENGINEER 
P.O. BOX 134 


aE 
FAIRCHILD 


AIRCRAFT DIVISION © HAGERSTOWN 10, many 
€ AND AIRPLANE CORPOMI 


——11<, 


A DIVISION OF FAIRCHILD ENGIN 
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Metal Industries, Inc, 


: GENERAL NUCLEAR ENGINEERING CORPORATION 
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ND Where work and play are combined—profitably! This fast-growing 
electronics, nucleonics and mechanical engineering and research 
center of Florida invites you to join these major business firms who 
have located in this area in the past thirty months. Available skilled 
workers, excellent schools, fine transportation make an ideal com- 
munity in which to live, work and play where most people dream of 
retiring. Write on your letterhead today for informative literature. 


Note: Persons seeking positions with St. Petersburg industries, please 
write Florida State Employment Service, 1004 First Avenue North. 


YSIS 


ANE CORPORATIO 


ALD ] 
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ST. PETERSBURG CHAMBER OF COMMERCE 


Jack Bryan, Industrial Director Dept. ISA St. Petersburg, Florida 
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Pilot plants, laboratories, power 
ae plants, ships and industrial proc- 
te me ; essors are using this efficient and 
a single, central instrument cami men & Wake 


instantly reads temperatures pyrometer, selector switch and 
terminal panel (plus thermo- 


at up to 23 locations couples and leads) comprise the 
unit. Wide selection of scales and 


i MULTI- ranges. Where thermocouple 
WY - 7 ¥ POINT leads must be of different lengths, 
calibrating spools may be added. 

HIGH RESISTANCE INDICATING PYROMETERS meee we 


Series #3-5-11-17-23 Position, less 
thermocouples and leads*, $95-$135. 


MODEL ISN 
Series as above with reference setting. 


THERMOCOUPLE SWITCHES 
for use with existing instruments. 


FREE—bulletin IN-1 available on re- 
quest. 








W E © T a nt. 


CORPORATION 


CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 


4355SA W. MONTROSE AVE. 
British Plant: 52 Regent St. 
Brighton 1, Sussex 
Represented in Canada by 








Upton, Bradeen G&G James 
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FIRST-SURFACE MIRRORS 
a “BEAM SPLITTERS a 


ERE 








OPTICAL FILTERS” sie 





Service, plus Quality, makes EVAPORATED 
first choice for optical coatings and mirrors 


Modern instruments require pre- 
cision mirrors and optical parts to 
obtain maximum accuracy. Evapo- 
rated Metal Films, pioneer in apply- 
ing optical coatings to glass surfaces, 
has the knowledge and experience 
necessary to produce the finest 
optical coatings available. Send for 
a free booklet describing various 
‘Evaporated coatings, beam splitters 
and optical filters. 


ae EVAPORATED METAL FILMS CORP. 


geo : ithaca, New York 





Circle 108A on Readers’ Service Card 


108A 








PP new literature 





Portable Thermocouple Welder 


e@ Technical data is available On a ney ' 
miniature, resistance welder used in weld 
ing thermocouple junctions and leads, ang 

for a tacking welder to secure hance 
ples, strain gages, thermistors, ete,, to 


bodies. Ewald Instruments. Kent, ‘Conn, 
Circle 28L on Readers’ Service Carg 


Chopper Catalog 


e@ A new chopper catalog includes elee. 
trical and mechanical specifications of al 
“1200” Series Choppers. Included are ney 
flange-mount wire-in models for high-fre. 
quency operation. James Vibrapower Cy. 
4050 N. Rockwell, Chicago 18, Tl. 
Circle 29L on Readers’ Service Card 


Fasteners 


e@ More than 4000 different fasteners a» 
available as stock items according to ney 
six-page brochure. Fastener categories a» ¢ 
described and illustrated along with cop 
pany’s engineering, quality control, and & 
livery services. Includes information » 
firm’s “Control Restoration” process for gl 
its heat-treated products. Chicago Sery 


Co., 2701 Washington Blvd., Bellwood, I 
Circle 30L on Readers’ Service Card 


Centrimax Flowmeter 


e Four-page Product Data Sheet 463-11) 
describing the “Centrimax” Flowmeter is 
available. Data sheet schematically illu 
trates the operation of the instrument and 
lists applications in the power field and 
others where a highly-accurate measur 
ment of theoretical maximum-flow is r 
quired. Leeds & Northrup Co., 4934 Stew 


ton Ave., Philadelphia 44, Pa. 
Circle 31L on Readers’ Service Card 


Repeat Cycle Timers 


e New bulletin replaces page three 0 
firm’s current catalog. Bulletin AW 
RC201 contains details on the function 0 
three miniature Repeat Cycle Timers, along 
with dimensions for a-c, d-c and 400-cyclke 
units. These timers are available with 
cycling times from one to 24 hours, de- 
pending on the motor used. The A. V. 


Haydon Co., Waterbury, Conn. 
Circle 32L on Readers’ Service Card 


Radioactivity Measuring Instruments 


e Over 30 new radioactivity measuring in 
struments are fully described and illus 
trated in 64-page catalog. Sections 

with nuclear scaling units, ratemeters, g™ 
systems, survey it 


4 


ma-ray spectrometer 
struments and many other elements. 
four-color insert covers typical instrume® 
tation for a nuclear biochemical ree! 
tory, an industrial nuclear-research la 

tory, and four typical medical-radioisoor 
laboratories. Nuclear-Chicago, 229 v 


Erie St., Chicago 10, Il. 
Circle 33L on Readers’ Service Card 
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Achievements 
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FIRST TO FLY FM-FM TELEMETERING...From JPL’s 3-band FM- 

FM telemetering System flown in 1944, to its present extremely versatile, 

compact, transistorized 18-band system, telemetering has been an impor- 

tant factor in the successful development of JPL guided missiles. 
Significant firsts in this field are: 

In 1948, a 10-band FM-FM System with 15 measurements. 

In 1958, an 18-band FM-FM System with 36 measurements. 

In 1954, a 14-band FM-FM System with all audio circuits transistorized. 


Pioneers in Telemetering Development 


JPL JOB OPPORTUNITIES ARE { 
WAITING FOR YOU TODAY! 


in these fields 


ELECTRONICS 
ELECTRONIC RESEARCH 
SYSTEMS ANALYSIS 
ELECTRO-MECHANICAL 
INSTRUMENTATION 
INERTIAL GUIDANCE 
TELEMETERING 
PHYSICS 
PACKAGING 
MECHANICAL ENGINEERING 
AERONAUTICAL ENGINEERING 





CALTECH 


May 1957 


The success of the Corporal and other JPL guided missile programs is 
dependent on constantly improved instrumentation techniques. Development, 
a major portion of the Telemetering Group activity, is directed toward improv- 
ing system flexibility, accuracy and reliability. This activity is tailored to both 
immediate and long range instrumentation requirements of the many Labora- 
tory missile programs. 

The use of transistors and modern magnetic elements, together with pro- 
gressive packaging techniques developed from intensive JPL studies, result in 
greatly improved reliability in missile-borne and ground-recording equipment. 
In addition, advanced communication studies are being utilized in the design 
of advanced telemetering equipment to the constant improvement of this art. 
An example of applied theory, is the use of tracking filter techniques in the 
communication link—resulting in a significant improvement in telemetering 
data accuracy. 

The size and character of the “Lab” fosters a personal contact and close 
relationship between data-user and telemetering engineer. This close tele- 
metering support is a basic reason for the development of better ways of meas- 
uring drag for the aerodynamicist, motor pressures for the propulsion expert, 
stresses for the missile designer and of monitoring complex electronic circuits 
which are the responsibility of the guidance specialist. This close cooperation 
has become a prime factor in the growth of the laboratory into one of the most 
successful guided missile development centers in the world. 

You are invited to join this progressive group of scientists and engineers. 
Write us today. 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 
PASADENA, CALIFORNIA 
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Miniature Pressure 
Transducers 
for operation to 


Temperature compensated 
over 465°F. interval 


C F. thermal coefficient.of 
sensitivity from —65° to +400°F 


thermal zero shift 
+-400°F 


fs/°F 
from —65° to 


No cement or resin pressure seals 


Statham unbonded strain gage 
transduction 


Minimum response to vibration 
or acceleration 


Pressure adapters for closed 
line applications 


sce ama Tree 
_ 0-5 to 0-500 psig— Model PG260TC 


When the transducer is a 
Statham, pressure 
measurements at elevated 
temperature are made with 
accuracy and confidence. 
Complete specifications available upon request. 


Please wire or telephone us collect 
whenever we may be of service. 


LABORATORIES 
12401 W. Olympic Bivd., Los Angeles 64, Calif. 





Circle 109A on Readers’ Service Card 


| > New Literature 





Laboratory Instruments 


e@ Catalog 57 lists firm’s complete line of 
| thermometers and hydrometers for science 
|and industry. The catalog is illustrated 
and gives a list of current ASTM thermo- 
meters, hydrometers and allied testing in- 
struments. Nurnberg Thermometer Co., 
| Inc., 124 Livingston St., Brooklyn 1, N. Y. 

Circle 34L on Readers’ Service Card 


| Spectrochemical Analysis 


le New 28-page illustrated brochure out- 
‘lines the basic fundamentals of spectro- 
| chemical analysis, and includes a_bibli- 
|ography of reference material of value to 
| spectrochemical analysts. It details the 
| methods, instruments and accessories en- 
| countered in all phases of spectrochemical 
| analysis and includes examples of typical 
|analytical problems, suggested laboratory 
floor plans, plus information on special- 
| purpose instruments. Jarrell-Ash Co., 26 
Farwell St., Newtonville 60, Mass. 
Circle 35L on Readers’ Service Card 


Test Equipment 


| @ Six-page bulletin covers a representative 
selection of firm’s test equipment line. Des- 
|ignated Bulletin 2058, it includes infor- 
mation on three new Simpson testers: the 
Low-Ohm-Meter, featuring greater accu- 
racy from 0.1 to 25 ohms, and utilizing low 
circuit currents; an in-circuit Horizontal 
Systems Analyzer for checking TV re- 
ceivers; and a Millivoltmeter for testing 
safety thermocouples on gas-fired equip- 
ment. Simpson Electric Co., 5200 W. Kin- 
zie St., Chicago 44, Il. 
Circle 36L on Readers’ Service Card 


| Remote Positioning Device 


e Two data sheets outline the Torsynator 
Model 11 that features a new design con- 
|cept in repeater units. The control net- 
| work consists of two 360° precision-wound 


| potentiometers. Each potentiometer has 
| 2 al . . 

| four taps 90° apart. Transmitter consists 
of one potentiometer while another po- 


tentiometer is an integral part of the re- 
ceiver. Air Marine Motors, Inc., Amity- 
| ville, N. Y. 


Circle 37L on Readers’ Service Card 


Mechanical Spring Design 


e A practical guide for the product en- 
gineer faced with the problem of designing 
a specific spring is the completely revised 
and expanded edition of “Handbook of 
Mechanical Spring Design.” The 84-page 
manual contains most of the information 
the engineer must have to undertake at 
least the preliminary phases of a spring 
design project, including forms for pre- 
senting all the details about a particular 
design that are needed to prepare the speci- 
fication. Write to Associated Spring Corp., 


| Bristol, Conn. 
Circle 38L on Readers’ Service Card 
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TWO-CHANNEL GALVANOMETRIC 
RECTILINEAR RECORDER 





Record two variables side-by-side on 


one chart roll in their true wave 
forms, and visually correlate toacom- | 
mon time base. The compact DUAL 
recti/riter gives you galvanometer 
reliabiliry—high deflection sensitivity 
—0.45 inch/100 microamperes; full 
time—0.25 second; AC, | 


DC, spring, or external drives; 10 


scale rise 
fingertip chart speed changes; and me- 
ter movements of 1, 5, 10, or 25 ma 


input for full scale deflection. 


But most important of all, 
the DUAL recti/riter 
gives you easy inter- 
pretation — 
simply ... 





For complete information write for 
Bulletin ER-502. 





* $825.00 
Basic 
Unit Price 


TEXAS INSTRUMENTS | 


INCORPORATED 
INDUSTRIAL INSTRUMENTATION Division ' 
* HOUSTON, TEXAS 





3609 BUFFALO SPEEDWAY 
Formerly: HOUSTON TECHNICAL LABORATORIES 
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me 


If you’re an engineer whose 


future is being held up... 


TAKE A LOOK AT THE FUTURE 
YOU CAN ENJOY RIGHT NOW 
AS A DOUGLAS ENGINEER! 


It’s important that you use your full talents now... 

if you are to expand in your job. This requires 
assignments of the scope you will find at Douglas... 
assignments that allow you to accomplish more 

and gain rich rewards. Many opportunities exist 

for career-minded engineers in modern Douglas plants 
and testing facilities across the nation. For example... 


AERODYNAMICISTS ARE NEEDED now: Aecronautical 
Engineers with undergraduate and graduate degrees 
and Physicists with advanced degrees work on 
supersonic aircraft now in production...and on 
hypersonic aircraft in all phases of development 

from design to ultimate delivery. 


For important career opportunities in your field, 
write: 
Cc. C. LaVENE 


DOUGLAS AIRCRAFT COMPANY, BOX H-620 
SANTA MONICA, oe 
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 TRANSISTORIZED 
PULSE RATE CONVERTER 


There isn’t enough space in this full size 
"outline to describe the stability, accuracy 
and reliability of the new Waugh Fre- 
_ quency-to-Voltage Converters. Please re- 
quest Bulletin 103 for further details 
regarding direct indication or telemeter- 
ing of Flow, RPM or Power Frequencies. 


























» FR-300 Series 
| PULSE RATE CONVERTER 
















... another progressive development in Fluid Flow 
Measuring Equipment by Waugh Engineering Company, 
manufacturers of Turbine Flowmeters and associated 


instrumentation. wero eee - 
Representatives in Principal Cities 













ENGINEERING COMPANY 
FLUID FLOW MEASURING EQUIPMENT 





7842 BURNET AVENUE, VAN NUYS, CALIFORNIA—STanley 3-1055 
Circle 111A on Readers’ Service Card 









NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS e@NEY’S SMALL PARTS 


>® NEY’S SMALL PARTS 


IMENT 





PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Ney designs and makes to customers’ specifications sliding contacts, 
slip rings and assemblies, commutator segments and assemblies, brush 
and brush holder assemblies, and precious metal resistance wire. 
Consult Ney’s Engineering Dept. and find out how precious metals 


can improve your products. 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. M HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


STRI 





IAS 
i™ 
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N PRECI 






A BIG PART 


Ney has just built this 
modern new plant to give 
you even better products 
- and better service. 


MALL PARTS PLAY 
LuYVd DIG V AV1ld SLYVd TIWWS S.A3N * SLNSWNYLSNI NOISIO3Yd NI LYWd SIG ¥ AWI]d 


PARTS 





SMALIL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS eNEY’S SMALL 
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e Ways to use low-cost optical instruments 
to simplify and speed manufacturing nj 
inspection operations are outlined in g a 
booklet. It contains information on a Wide 
assortment of precision optical instrumeny 

and suggests ways to use them to gain 
faster, easier, low-cost production. Bausch | 
& Lomb Optical Co., 635 St. Pay} , 

Rochester, N. Y. 

Circle 39L on Readers’ Service Card 


J 
Cut Production Costs | 


Tests Transistor Measurements 


e Bulletin TP-106-1 covers company’s por. 
able Beta tester for transistor measure. 
ments. It shows how the tester can he 
used for rapid measurement of basic 
transistor characteristics in quality-contr) 
testing, circuit design, incoming ingpee 
tion and trouble shooting. Write to Baird. | 
Atomic, Inc., 33 University Rd., Cambridge 
38, Mass. 
Circle 40L on Readers’ Service Card 


Analog Computer 


e@ Data sheet describes and illustrates Mod. 
el 3000 Analog Computer. The computers 
“building-block” design, problem-handling 
capacity, and accessories are discussed jn 
a comprehensive, easy-to-read manner, 
Complete prices, typical module combine 
tions, and recommended computing facili- 
ties are included. Donner Scientific Co, 
888 Galindo St., Concord, Calif. 
Circle 41L on Readers’ Service Card 


Automatic Control System 


e@ Four-page bulletin discusses newly-pat- 
ented system for automatically controlling 
make-up water flow, chemical feed, and 
blowdown rate of cooling towers. Use of 
this system will result in conservation of 
water and chemicals, reduced manpower 
requirements, and lower maintenance costs. 
Bailey Meter Co., 1050 Ivanhoe Rd., Cleve: 


land, Ohio. 
Circle 42L on Readers’ Service Card 


Monitoring Systems 


@ Complete monitoring systems for the de 
tection, recording and warning of airborne 
particulate radioactivity are described in 
Bulletin AM-57. The systems offer 4 
choice of fixed-filter, variable-speed of 
stepwise-filter collection. Bulletin also de- 
scribes monitoring system parts and a 
semblies available from the firm. Nuclear 
Measurements Corp., 2460 N. Arlington 


Ave., Indianapolis, Ind. 
Circfe 43L on Readers’ Service Card 


Stainless Steel Valves 

e Design, construction and testing of the 
large stainless-steel coolant check valves 
for the first U. S. full-scale nuclear power 
plant are discussed in the current issue of 
“Valve Values.” Designed for the Ship 
pingport Plant of Duquesne Light Co., near 
Pittsburgh, each valve will pass 6,500,000 
lb/hr pure water at 2275 psi 510°F wit 
the plant operating under normal condi- 
tions. Edward Valves, Inc., 1201 W. 145th 


St., East Chicago, Ind. 
Circle 44L on Readers’ Service Card 
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WESTON 


CORMAG®* 
a PANEL INSTRUMENTS 


borne 
od in 
er a : , , 
- Weston’s core-magnet instrument mechanism has made 
0 de: a big difference in panel meters . . . a big difference in 
id instrument reliability, mounting facility, and instrument 
ngton costs. The core-magnet construction is extremely sim- 
ple, yet it provides measurement reliability meeting 
Weston’s exacting standards. It is self-shielding, thus 
permitting the instruments to be used interchangeably 
on magnetic or non-magnetic panels; as well as mount- 
ower ing close together without intereffect. The final differ- 
ue of ence is their cost. Due to design simplification, they are 
‘nest yours for Jess than you pay for conventional panel in- 
' struments. For complete specifications and prices, con- 
ondi sult your nearest Weston representative or write Weston | 

145th Electrical Instrument Corp., Newark 12, N. J. aloaysrrom usr 
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TANKOMETER 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 





— 





TANK MAY BE BURIED, 
ELEVATED, OPEN, 
CLOSED, VENTED OR 
UNDER PRESSURE OR 
VACUUM 


























one? ALSO... 
HYDROSTATIC GAUGES 


FOR ALL PURPOSES 


PRESSURE «© VACUUM e DRAFT 
DEPTH & ABSOLUTE PRESSURE 
DIFFERENTIAL PRESSURE 
MERCURIAL BAROMETERS 


SEND FOR BULLETINS 





UEHLING INSTRUMENT CO. 


463 GETTY AVE., PATERSON,N. J. 
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PUMP 


Liquids WITHOUT 
Gases aera 


Slurries CONTAMINATION 









Wavelike 





Motion 
of Steel 
Finger 
— _ 
Forces Material Through Tubing Nay 
Capacities 


0.2 cc per min. 
to 4.5 G.P.M. 


Prices range from...................... $60.00 to 
depending on size $550.00 


and accessories 
Write for Catalog. 


SIGMAMOTOR, INC. 


39 North Main St. * Middleport, N. Y. 
Circle 115A on Readers’ Service Card 
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> new literature 





Electricai Contacts 


e A “short-form” catalog describes mate- 
rials, properties, forms and uses of firm’s 
line of electrical contacts. The publica- 
tion is designed to aid in selection and 
use of their electrical contacts throughout 


all the broad original-equipment fields. 
Gibson Electric Co., Frankstown Ave., 


Pittsburgh 21, Pa. 
Circle 45L on Readers’ Service Card 


Pressure Transmitter 


e@ Specification $705-1 describes the Brown 
Non-Indicating Pneumatic Pressure Trans- 
mitter for vacuum or pressure measurement. 
Using a spiral or spring-and-bellows pri- 
mary element, it will measure and trans- 
mit pressures from 0 to 90 inches of water 
to 0 to 4000 psi. Minneapolis-Honeywell 
Regulator Co., Wayne and Windrim Aves., 
Philadelphia 44, Pa. 
Circle 46L on Readers’ Service Card 


Pneumatic Conveying 


e “Hoffco-veyer” Systems for pneumatic 
conveying of dry, free-flowing materials, 
are outlined in Brochure PN-500. It de- 
tails the reasons for installing these sys- 
tems, the basic types available, successful 
installations in operation, and a complete 
run-down on methods of installation and 
applications. U. S. Hoffman Machinery 
Corp., 103 Fourth Ave., New York 3, N. Y. 


Circle 47L on Readers’ Service Card 


Telemetering Filters 


e Literature is available on a new line of 
subminiature, lightweight telemetering fil- 
ters for missile applications. The size of 
these filters is two cubic inches or less per 
unit. All units are hermetically sealed and 
will meet all applicable MIL Specifications 
shock and environmental 
Aerovox Corp., Pacific Coast Divi- 
2724 Peck Rd., Monrovia, Calif. 
Circle 48L on Readers’ Service Card 


for immersion, 
tests. 
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Subminiature Capacitors 


subminiature aluminum- 
for transistor- 


e “Electomite” 
foil electrolytic 
ized and printed circuits as well as other 
low-voltage d-c 


capacitors, 


miniaturized 
equipment, are described in two-page Bul- 
letin 533. They meet the demand for ultra- 
compactness in bypass, filter and coupling 
Electric 


compact or 


applications. Cornell-Dublier 
South Plainfield, N. J. 
Circle 49L on Readers’ Service Card 


Corp.., 


Pressure Tubing 


“Nylaflow” 
outstanding characteris- 


e New bulletin on pressure tub- 
ing describes the 
tics and installation advantages of the new 
flexible tubing, with 
available sizes and information on where 
the tubing. Bulle- 


polyamide along 
to advantageously use 
tin BR-3A, Polymer Corp. of Pennsyl- 
2140 Fairmont Ave., Reading, Pa. 
Circle 50L on Readers’ Service Card 


vania, 








SWISSOMATIC 
PRODUCTS 





MANUFACTURERS OF 


PRECISION 
INSTRUMENT 


PARTS 





1818 Stanford Street 
Santa Monica, California 
A. A. Anderson, President 


TELEPHONE: 
TExas 00-4422 
TExaAs O-3131 


EXsBROOK 5-6772 


~ 
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INSTRUMENT AND 
PROCESS ENGINEERS 


e Design 
e Instrumentation 


CAREER OPPORTUNITIES IN 


SOUTHERN CALIFORNIA 


for men with a minimum of five years’ 


experience in PROCESS DESIGN for 


Petroleum or Chemical plants. 


OFFERING MAXIMUM 
OPPORTUNITIES FOR: 
individ- 


Utilization and recognition of i 
ual initiative and ability. 


Broad responsibilities rather than nar- 


row specialization. 
Experience with a wide range 0 
esses. 
4 
LIBERAL SALARY RANGES, 
SHARING, TOP BENEFITS, AND 
WORKING CONDITIONS 


Submit resume of training and ex 


perience to: 


The 


FLUOR CORP., LTD. 
ENGINEERS - CONSTRUCTORS 


2500 S. Atlantic Blvd. 
Los Angeles 22, Calif. 
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| RATES and MECHANICAL REQUIREMENTS 
EMPLOYMENT & BUSINESS Box Number counts as one line 1/4 page | —_ 
50 characters and spaces per line 1 3 “= 4% deep)--- 85.00 
Oven 10% ver on advance ye. : (4% x 4%) deep) ___108.00 
H | ment oO or more insertions /3 page 
> Positions “’P ordered at one time (2a s 10 deep) ___108.00 
: LSITIONG WANTE — 1/2 page 
‘ nted POSITIONS WANTED .60c per P ™ ” 
p Positions Wa | line, payable in advanice. No {3% x 10 deep) ---162.00 
- . scount . e 
» Representatives Available | Sterne o 47% 4% deep) ---162.00 
Ww d | 1 column inch —---$ 13.00 7 ( ” 10 deep) __.216.00 
rese ives Wante 1/6 page 1 page 
e Rep ntat (2&4 x 4% deep) . 62.00 (7 x 10 deep) _--_294.00 
ene | 
+ Business Opportunities COPY MUST REACH THE ISA JOURNAL. GRANITE BLDG., 313 SIXTH 
AVE., PITTSBURGH 22, PA. NOT LATER THAN 10TH OF MONTH 


| PRECEDING DATE OF PUBLICATION. 


Answers to Box Number should be addressed Care of ISA Journal, Granite Bidg., 313 


classified advertising | 


EQUIPMENT & SUPPLIES 


> Wanted or For Sale 
Used Equipment 
Books — Patents 


Materials — Services 


vvvyv 


Supplies — Miscellaneous 





Sixth Ave., Pittsburgh 22, Pa. 





PROCESS 


INSTRUMENTATION ENGINEER with  back- 


ground of chemical engineer. Five years broad ex- 
perience in development and service of industrial 
pH meters, gas analyzers, flue-gas testers, automatic 


recording spectral photometers for gas and water 


analysis, automatic titration apparatuses, and other 
qgalytical instruments for laboratory and process 
plant. Living in Europe, 28, single Looking after 


and opportunity in research services. U.S.A. or 





Canada. Box No. 2055, % ISA Journal. 
as Excellent position available for gradu- 
ate Engineer, (preferably chemical) 
vith five years’ experience in instru- 
CHIEF ENGINEER ms Be dapeee . ; 
Well established euemy in New a a ee te estes ot 
ing 350 » making precision electrica ; a ; 
employing 350 people OB geen . imagination in the development of con- 


relays wants a working chief engineer, either 
EE or ME, 32 to 40 years of age with product 
design experience. Salary open, plus incentive. 


trols for existing processes and new 
process designs. Creative talents util- 


Reply in confidence to: ized in adapting instruments to specific 
WESTON RICHARDSON & ASSOCIATES needs. 

Management Consultants Opportunities for growth and advance- 
6 East 45th St. New York 17, New York ment in expanding department. 





Salary open—related to experience 





Reply to: 
INSTRUMENT MECHANICS — G. A. DUCCA 
With experience on installing, and PLACEMENT SUPERVISOR 


maintaining industrial instruments MERCK & CO.. Inc 


and control devices as common in Chemical Divisi 
chemical d fini licati emica ivision 
a RAHWAY, NEW JERSEY 


The Dow Chemical Company 
Personnel Department 
Freeport, Texas 











STAFF INSTRUMENT 


INSTRUMENTATION - re 
e have an opening at our Baton 
ENGINEER Rouge chemical plant for a staff 








a * ME, CE. or Che. required instrument engineer with good op- 
an instremontation, al oy - oom portunity for advancement. Would 
tronics in servo systems essential. We offer be responsible for technical service 
a employee benefits in addition to op- to maintenance organization and for 
portunity and advancement. the instrument phase of project de- 
PERMANENT EMPLOYMENT IN OUR sign. Must recommend, and develop 
GENERAL ENGINEERING CENTER when necessary, all instruments for 
LOCATED AT MANVILLE, N. J. new installations. Must be able to 


work directly from flow diagrams in 


Send resume to: Mr. John Parks, : . on : 
developing design and specifications. 





JOHNS - MANVILLE CORP. Minimum BS with from about 4 to 
- 0. BOX 159, MANVILLE, N. J. 15 years of experience some of which 
— must be electronic instrumentation 








—- as well as conventional instrumen- 


LOOKING FORA REPRESENTA- tation. Salary commensurate with 


Compre- 


TIVE, WANT TO FILL A POSI- ne il lll sang lcs. 


hensive benefit 


TION, LOOKING FOR A POSI- persons are invited to submit a com- 











TION? These and many other plete resume of their training and 
kinds of company and individual experience to: 
needs are regularly filled by the R. S. Asbury 
Journal. Send your copy, etc. Ethyl Corporation 
- Classified Department, ISA P.O. Box 341 
og ox Sixth Ave., Pitts- Baton Rouge, La. 
» Fa. 





DO YOU NEED 


@ ENGINEERS @ TECHNICIANS 
@ MECHANICS o@ SALESMEN 


@ MANUFACTURERS 
REPRESENTATIVES 


wy 


Over 3,000 “Positions Open” 
listings were registered with the 
ISA Employment Service at the 
ISA Show in New York City last 
September. Conclusive proof 
that the ISA Journal is the 
logical means to quickly find 
the personnel to fill your open 
positions. 


ww 


Every month the ISA JOUR- 
NAL reaches the personnel you 
need, from engineering to sales. 
Use these Classified Advertis- 
ing pages to find “the right 
man for that position." 


Rates and Mechanical Require- 
ments are listed at the top of 
this page. Deadline is 10th 
of month preceding month of 
issue. 


ww 
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') coming events 


MAY 1957 


*May 9-10—Pacific Northwest Instrumenta- 
tion and Automation Exhibit, sponsored 
by ISA’s Seattle Section. Contact E. D 
Pettler, Consolidated Electrodynamics 
Corp., P. O. Box 71, Boeing Field, Seattle 
8, Wash. 

*May 13-14—Symposium and Exhibit on New 
Electronic Developments in the Field of 
Measurement and Control, sponsored by 
ISA’s Northern California Section. An- 
nual Manufacturers Night and a Mainte- 
nance Clinic will also be held. Contact 
K. E. Hallikainen, 1341 Seventh St., Berke- 
ley 10, Calif. 

May 13-15—-National Conference on Aeronau- 
tical Electronics sponsored by the Institute 
of Radio Engineers at the Dayton-Biltmore 
Hotel, Dayton, Ohio. Contact IRE, 1 East 
79th St., New York 21, N. Y. 

*May 13-15-—Recent Developments in Research 
Methods and Instrumentation Symposium 
sponsored by ISA’s Washington Section 
along with other groups. Will be held 
in conjunction with the Seventh Annual 
Research Equipment Exhibit. Contact the 
Dept. of Health, Education and Welfare, 
Public Health Service, National Institutes 
of Health, Bethesda 14, Md. 

May 14-16—Industrial Nuclear Technology Con- 
ference sponsored by Armour Research 
Foundation and Nucleonics Magazine. 
Contact the Foundation, West 35th St., 
Chicago 16, Ill. 

May 20-23—-1957 Design Engineering Show 
at New York’s Coliseum. Contact Clapp 
a 341 Madison Ave., New York 
ata 2 

May 22-25—Annual Meeting of the American 
Institute of Chemists at the Sheraton- 
Mayflower Hotel, Akron, Ohio. Contact 
AIC, 60 East 42nd St., New York 17, N. Y. 

*May 23-24——-Instrument Exhibit sponsored by 
ISA’s Cincinnati Section. Contact R. E. 
Surkamp, The Abbott Co., P. O. Box 41, 
Cincinnati, Ohio. 

*May 27-29-—Seventh Annual National Tele- 
metering Conference sponsored by ISA in 
cooperation with AIEE, IAS, at the Hotel 
Cortez, El Paso, Tex. Contact H. Pruss, 
Federal Electronics Corp., 1136 N. Las 
Palmas Ave., Los Angeles 38, Calif. 


JUNE 1957 


*June 2-7—Summer Meeting, Society of Auto- 
motive Engineers, Chalfonte-Haddon Hall, 
Atlantic City, N. J. Contact Bruce E. 
Strasser, SAE, 485 Lexington Ave., New 
York 17, , * 

June 4-5—Rectifiers in Industry Conference 
sponsored by AIEE at the Morrison Hotel, 
Chicago, Ill. Contact AIEE, 33 W. 39th 
St., New York 18, N. Y. 

June 6-7—Institute of Radio Engineers first 
National Symposium on Production Tech- 
niques at Hotel Willard, Washington, D. C. 
i ga IRE, 1 East 79th St., New York 

1 » 

June 6-8—Annual Meeting of the National 
Society of Professional Engineers at the 
Statler-Hilton Hotel, Dallas, Tex. Con- 
tact NSPE, 2029 K St., N. W., Washing- 
ton 6, D. C. 

June 9- 13—Semi-Annual Meeting of ASME 
at the Sheraton-Palace Hotel, San Fran- 
cisco, Calif. Contact ASME, 29 W. 39th 
St., New York 18, N. Y 

June 9-13—Semi-Annual Meeting of the Amer- 
ican Rocket Society at the St. Francis 
Hotel, San Francisco, Calif. Contact 
ARS, 500 Fifth Ave., New York 36, N. Y. 

June 9-14—Penn State University Automation 
Seminar at Pennsylvania State University. 
Contact Chester Linsky, Ind. Eng. Dept., 
Penn State University, University Park, 
Pa. 

June 10-11—Second RETMA Symposium on 
Applied Reliability at the Hotel Syracuse, 
Syracuse, N Contact RETMA, Engi- 
neering Dept., 11 West 42nd St., New 
York 36, N. Y. 

June 11-13—Western Plant Maintenance and 
Engineering Show, Civic Auditorium, San 
Francisco, Calif. Contact Clapp and 
Poliak, 341 Madison Ave., New York 17, 
N. Y 

June 12-14—Operations Research Conference 
sponsored by Illinois Tech. Contact IIli- 
nois Institute of Technology, West 33rd 
St., Chicago 16, Ill. 
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“Denotes ISA Sponsored 
or Participating Meeting. 


June 13-15—Applied Mechanics Conference of 
ASME at University of Calif., Berkley, 
Calif. Contact D. B. MacDougall, Meetings 
Mer. ASME, 29 West 39th St., New York 
18, N. Y. 


*June 13-15—Third National Symposium on In- 
strumental Methods of Analysis at Uni- 
versity of Chicago. Sponsored by ISA. 
Programming by Analysis Instrumentation 
Committee. Contact Herbert S. Kindler, 
Director of Technical Programs, ISA, 315 
Sixth Ave., Pittsburgh 22, Pa. 


June 17-19—National Conference of IRE’S 
Professional Group on Military Electronics 
at the Sheraton-Park Hotel, Washington, 
D. C. Contact R. E. Frazier, Cornell 
Aeronautical Lab., P. O. Box 235, Buffalo 
Bu. we ue 


June 17-21—Annual Meeting of the American 
Society for Testing Materials at Chalfonte- 
Haddon Hall, Atlantic City, N. J. Contact 
ASTM, 1916 Race St., Philadelphia 3, Pa. 


June 19-21—Annual Meeting of the Assn. for 
Computing Machinery, at the University 
of Houston, Houston, Tex. Contact ACM, 
2 East 63rd St., New York 21, N. Y. 


June 19-21—Heat Transfer and Fluid Me- 
chanics Institute at Cal Tech, Pasadena, 
Calif. Contact Peter P. Wegener, Jet 
Propulsion Lab., Calif. Institute of Tech- 
nology, 4800 Oak Grove Road, Pasadena 3, 
Calif. 


*June 24-25—Joint Meeting of ISA’s D-15 Com- 
mittee on Automatic Controls for Heating 
and Airconditioning and ASHAE Guide 
Subcommittee on Controls. Contact N. J. 
Janisse, Johnson Service Co., 507 E. Mich- 
igan St., Milwaukee 1, Wis. 


June 28-28—American Institute of Electrical 
Engineers summer general meeting, Shera- 
ton Mt. Royal Hotel, Montreal, Quebec, 
Canada. Contact AIEE, 33 W. 39th St., 
New York 18, N. Y. 


AUGUST 1957 


August 19-30—University of Michigan seven 
concurrent courses in Management Science 
and Computer Technology. Contact R. C. 
Wilson, 2038 East Engineering Bldg., Ann 
Arbor, Michigan. 


August 20-22—Liquid Scintillation Counting 
Conference at Northwestern University, 
Evanston, Ill. Contact Carlos G. Bell, Jr., 
Assoc. Prof., Northwestern University, 
Evanston, IIl. 


August 20-23—Weseon Show, Cow Palace and 
Fairmont Hotel San Francisco, Calif. 
Contact Donald B. Harris. Electron Tube 
flame GE Microwave Lab. Palo Alto, 
Calif. 


*Aug. 28-30—International Conference on Gas 
Chromatography at Michigan State Uni- 
versity. Sponsored by ISA. Programming 
by Analysis Instrumentation Committee. 
Contact Herbert S. Kindler, Director of 
Technical Programs, ISA, 313 Sixth Ave., 
Pittsburgh 22, Pa. 


SEPTEMBER 1957 





*Sept. 9-13—12th Annual ISA Instrument- 
Automation Conference and Exhibit will 
be held at the Cleveland Auditorium. 
For more information contact H. S. 
Kindler, Director of Technical Programs, 
Instrument Society of America, 313 
Sixth Ave., Pittsburgh 22, Pa., or Ex- 
hibit Mgr. F. J. Tabery, 3443 So. Hill 
St., Los Angeles 7, Calif. 











NOVEMBER 1957 


*Nov. 7-8—Seventh Annual Symposium of 
ISA’s Philadelphia Section. Entitled ‘““New 
Ideas in Instrumentation Evolved from 
Nuclear Developments.”” Contact Warren 
Brand, Conoflow Corp., 2100 Arch St., 
Philadelphia 3, Pa. 
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